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. . . new YORK mTERNATtONAL AIRPORT - lOLEWILO 

YEARS AHEAD FOR YEARS TO COME 


Convair’s 880 and 600 Jet-Liners and the International Airport at Idlewild will provide every 
advancement for your jet-age travel in and out of New York. Powered by General Electric CJ-805 
engines, Convair jet-liners will utilize new and highly effective G-E developed noise suppression techniques. 
The world's most beautiful and functional air terminal and the Convair 880 and 600, world's fastest 
jet-liners, offer you a perfect jet-age combination — dramatic designs that are years ahead for years lo eome! 


CONVAIR 


A o visioNoe GENERAL DYNAMICS CORPORATION 


First to oiler convair ese or 600 lel.llner service Kill H TWA. DELTA. THANSCONTINENTAL (AreeAtlna). SEAIAEROVIAS (Draill). 5.A.S., SWISSAIR. AMERICAN 
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VICKERS HOT GAS 
AUXILIARY POWER SYSTEMS 

for missiles and spacecraft 


CONCEPT 

Vickers piston motors -as used in virtually all 
existing commercial and military aircraft — are now 
modified to operate efficiently on propellant-generated 
hot gas, or bleed gas from the main propulsion sys- 
tem. Minimum weight is achieved by mourrting the 
hot gas motor "shatt-to-shaft" with a Vickers piston hy- 
draulic pump in a common housing. The motorpump. 
a simple gas generator, hydraulic reservoir, filter, 
and relief valve are integrally mounted to form a com- 
plete Auxiliary Power System in a compact package. 



Production line Vickers hydraulic motors have been 
operating on hot gas for over 2 years. Units have run 
on gases as hot as 2300° F without modification. 

The present flight hardware was built and tested 
after an intensive prototype development effort. Test 
program motorpumps have accumulated over 100 
runs each for 1 minute of operation cycle. Since the 
current development program is aimed at meeting 
known APS requirements, no limits have been estab- 
lished on the operating cycle duration for this type 
of equipment. 

CONCLUSIONS 

Performance and reliability goals for this concept 
have been met successfully. A complete hot gas APS 
package in the 2 - 8 horsepower range, shown above, 
is available within 90 days. Customer specifications 
for these and larger systems are invited. Write for 
Bulletin A-5243 


APPLICATIONS 

Because of the increasing scope of APS applica- 
tions, Vickers conducted a series of studies to estab- 
lish criteria for APS selection. Recent study results 
(published in March, 1959) indicate that for short 
duration operation, hot gas motors offer the best 
weight advantage in the 1 to 30 hp range. See curve 

Attractive reliability and early delivery resulting 
from extensive use of proven hardware may extend 
the application of these systems to an even greater 
range of second and third generation missiles and 
spacecraft. Additional advantages include: low speed 
equipment (up to 10,000 rpm), convenient ground 
checkout, growth potential, and no alert time required, 


OPnMUAt WEIGHT NON.MOKIISIVE POWER SrSTEMS 



AERO HYDRAULICS DIVISION 

VICKERS INCORPORATED 

DETROIT 32, MICHIGAN ! 


NO CORPORATIOl 




years Kennedy has expanded its facilities to 
meet the needs of the antenna industry . . . and today pro- 
vides a complete field engineering service geared to solve 
the complex problems of antenna s>-stems installation. 

This service, conducted by thoroughly experienced 
Kennedy field engineers and technicians, includes site 
selection assembly, erection, trouble shooting and checkout, 
customer liasion, and on-the-job training for systems per- 
sonnel in operation and maintenance. 

An imporunt fact is underlined here; that Kennedy 
capability in antenna systems is lolcl capability. 


SOLUTIONS 
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. . ; ENGINE 

precision / components 

: BY LAVELLE 


Precision production of jet engine components is a job for 
specialists. Broader use of Jet-propulsion in helicopters, 
missiles and drones puts new demands on the high performance 
small jet engine . . . and on the precision workmanship required 
in the manufacture of its parts. "Hot end" components must 
withstand high stresses and temperatures . . . require exacting 
fabrication, welding, machining and inspection ... to close 
dimensional tolerances. 

Lavelic specializes in producing precision sheet metal engine 
components. Combustion chambers, casings, exhaust nozzles and 
housings are typical parts produced in quantity for principal 
turbojet and turboprop engine manufacturers. They depend on 
Lavelle’s experience and facilities for quality workmanship, 
dependable delivery ... at reasonable cost. 

An illustrated brochure details Lavelle's ability to produce 
the precision aircraft components you need . . . when you need 
them. Write for your copy today. 



iAVELlE AIRCRAFT CORPORATION • NEWTOWN, BUCKS COUNTT, PA. 

Between Philadelphia. Pa., and Trenton. N.J. 
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Another member of our 
ICBM family of missiles 
is the result of a concept 
which is itself a . . . 



Titan, America's largest intercontinental ballistic missile, powerful enough to carry an H-bomb a distance of more 
than 5,500 miles, is a significant milestone in our national space program and for the science/government/ 
industry team that conceived and produced it. 

The entire plan for the Titan, Thor, and Atlas family of liquid propelled ballistic missiles was established less 
than five years ago. Experience gained in the Atlas and Thor programs made major contributions to the unprec- 
edented success and progress of Titan. In addition. Titan again demonstrates the basic soundness, efficiency, 
and economy of the U.S. Air Force’s management concept for ballistic missile and related space programs. 

Space Technology laboratories is responsible for over-all systems engineering and technical direction for 
Titan. Principal associate contractors include: The Martin Company for airframe and system integration. Avco 
Manufacturing Corporation for nose cone. Bell Telephone Laboratories and Remington-Rand for guidance, Aero- 
jet-General Corporation for propulsion. 

Important staff positions at STL are now available for scientists and engineers with outstanding 
capabilities in propulsion, electronics, thermodynamics, aerodynamics, structures, astrophysics, 
computer technology, and other related fields and disciplines. 

P. 0. BOX 95004, LOS ANGELES 45, CALIFORNIA 

Space Technology Laboratories, Inc. 




PrnillDrn* ^ lightweight, low-loss, radiation-free cable with electrical 
nLUUInLU. uniformity for interconnecting the navigation and communication 
antenna circuits of the Douglas Aircraft Co.'s new DC-8 jet airliner. 


spEciFiED^^;^^^;^® Coaxial Cable 

A semi-flexible cable with tubular copper inner 
conductor, foamed polyethylene dielectric and 
commercially pure aluminum outer conductor. 

With outstanding advantages for use in aircraft navigation, communication and warn- 
ing circuits that include: 

1. Twice the efficiency of solid dielectric tRG-8*/, ) type of cable now in 
general use. 

2. Extended life characteristics that permit permanent installation and assure 
electrical stability during the life of the plane. 

3. Good frequency response over wide temperature variations: capable of 
withstanding highest summer ground temperatures, as well as extremely 
low temperatures found at high altitudes. 

4. Greater efficiency and improved system performance without the use of 
additional electronic components. 

5. Ability to operate in both pressurized and non-pressurized parts of a 
plane without the use of cable dehydrators or pressurizing systems. 

6. Lighter and smaller than many cables now installed in aircraft. 

Foamflex coaxial cable is supplied in long lengths on lightweight, disposable reels. For 
further information or inquiries, write Dept. FC. 




PHELPS OOOGE COPPEH PHOmS 
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300 PARK AVENUE, 
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HERE’S WHERE 
HYDRAULIC RESEARCH 
INTEGRATED SYSTEMS GO TO WORK 



Reseahch 

/I.VO iWMi^AW 

2$35 N. Noon-i Street • Burbank, Calif. • Victoria 9-61 1 1 









SILICONE NEWS from Dow Corning 


In Any Climate, Flexibility 



SlLftSTIE Seals Fairchild F-27 
BZ2m!QESEH3a Doors at -50 F 


Fairchild'a new F*27 propjel brings back the days of the versatile, multi* 
purpose Iraiieporl. And one of the reasons this plane can fly anywhere, 
sit overnight on icy Alaskan runways, and carry a “flexible" payload U 
Silastic®, the Dow Corning silicone rubber. 


This sounds like a lot to ascribe to a door seal, but it does play a really 
important part. The F*27B’s for i'iorthern Consolidated Airlines must be 
ready to roll in spite of .70 F ground temperatures. Their passenger doors 
and big cargo doors need 
Silastic seals because Silastic 
stays rubbery down to —130 
or up to 500 F. With an 
organic rubber seal, the 
doors wouldn't open and 
close at —50. Silastic also 
resists equatorial weather, 
and springs back to shape 
I afterbeing compressed under 
I load. So when the door opens 


to loud either passengers or cargo, it will 
come -shut again on a reliable seal that 
keeps its original properties and holds 
cabin pressure. 

This is typical of the many applications 
of Silastic in transports, helicopters, mili- 
tary aircraft .and other types of planes . . , 
missiles, loo. Your rubber fabricator can 
engineer a part made of Silastic to your 
specifications. Or write Dept. 0921. 


If you consider alt the 
properties of a silicone rubber, you'll 
specify Silasric. 



Dow Cor'ning corporation 

MIOI_ANO. MICHIGAN 
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a-c power 
Sundstrand 
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SUNDSTRAND AVIATION 


proved their reliability In over 
6,000,000 flight hours on mili- 


tary and commercial aircraft. 






Johns-Manville announces new MIN-KLAD Insulation ! 



Combines the capabilities of asbestos-reinforced plastic 
with the dramatically low conductivity of MlN-(^ insulation! 


New Min-Klad insulation may well bo 
the most significant advance ever made 
in missile and rocket insulation. 

Developed by Johns-Manville re- 
search scientists, Min-Klad is the only 
product of its kind, a permanent lami- 
nation of the missile industry’s two most 

1) reinforced plastic and 2) J-M’s 
recently developed Min-K insulation, 
Dees mere than plastic elen* 

Min-Klad gives the missile designer all 
the advantages of high-temperature 
plastic: Strength, toughness, rigidityl 
Erosion resistance! High heat capac- 
ity! Yet Min-Klad does more. 

It also insulates . . . and with dra- 
matic effectiveness! Its insulating ele- 
ment is J-M’s Min-K, an insulation with 
thermal condiiclivily that is actually 


lower than the molecular conductivity 
of still air. And this conductivity 
(already less than half that of the best 
fibrous insulations) drops still further 
with altitude. At 10 miles, for example, 
it is decreased by as much as 40%, with 
further decreases at greater altitudes. 

llWt Mfiga of oppllcattan* 
Min-Klad offers the mis,si!e and rocket 
designer a rich choice of Iieat-control 
possibilities. It may be used for a part 
that must insulate, yet have the struc- 
tural advantages of plastic, Where re- 
quirements call for a scuff- and erosion- 
resistant insulating surface... or for a 
good adhesive bond between Min-K 
insulation and other surfaces. Or, it 
may be used to control liigh transient 


temperatures! For high heat capacity 
of asbestos-reinforced plastic combined 
with the low conductivity and heat ca- 
pacity of Min-K result in aprodtict that 
provides minimum heat transfer under 
transient conditions. 

Min-Klad is now being tested for ap- 
proximately two dozen missile end 
rocket designs. Why not investigate tliis 
new material for your present thermal 
requirements? Upon request, we'll be 
pleased to send you a sample of the 
material along with detailed technical 
information. Write Johns-Manville, 
Box 14. New York 16, New York, (Ask, 
too, for information on Min-K insula- 
tion and the new aviation insulation 
brochure IN-185A.) In Canada: Port 
Credit, Ontario. 


Johns-Manville 



NEW POWER FOR THE NEW AGE IN HELICOPTERS . . . 


General Electric CT58 
certified for 
commercial helicopters 


CTS8 HAS ALREADY BEEN SELECTED FOR THESE NEW COMMERCIAL HELICOPTERS 


Tigress /s Our Most fmporhnt Product 

GENERAL^ ELECTRIC 



He kept the crib 
from rocking 

For accurate firing. Titan and its 
subterranean steelwork crib must be 
kept in absolute alignment with the 
earth’s center despite natural move- 
ments of the crust or nuclear ahock. 
This AMF production engineer’s 
problem was to build the shuck ab- 
sorbers AMF designed for the job. 
These are massive, pneumatic cylin- 
ders constructed of precision-fabri- 
cated, precision-fitted steel parts. 

Now, it’s no particular trick to fit 
ultra-fine-tolerance parts together if 
they’re of manageable size. But how, 
as in this case, could he slide a 600- 
pound, 6-foot-long steel tube, 11^ 
feet in diameter, into another tube 
when the clearance between the two 
is leas tkanS/1,000 of an inch? How 
could he maintain alignment to pre- 
vent BrinelHng or scouring as one 
slid a full ten feet into the other? 

Here’s what he did: He put down 
heavy steel tracks for a series of 
wheeled carts. He mounted the tubes 
on carts, adjusted position, ..and, 
slid them together. 

Single Coininand Concept 
This ingeniously simple but unique 
horizontal assembly concept is one 
more example of AMF production 
know-how in action. 

AMF people ai-e organized in a 
single operational unit offering a 
'n'ide range of engineering and pro- 
duction capabilities. Its purpose: to 
accept assignments at any stage 
from concept through development, 
production, and service training... 
and to complete them faster. ..in 

• Ground Support Equiiment 

• Weapon Systems 

• Undersea Warfare 

■ Automatic Handling & Processing 

• Range Instrumentation 

• Space Environment Equipment 

• N uclear Research & Development 

GOVEENKENT PBODUCTS GROUP, 
AMF Building, 261 Madison Avenue, 
New York 16. N. Y. 



In engineering and manufacturing AMF has ingenuity you can use... American machinb a foundry company 
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At last. . .a standard gate valve that can be adapted quickly to any fuel or hydraulic system! After years of manufacturing 
over 1,000,000 gate valves, WHITTAKER CONTROLS how presents a complete line of standard gate valves incorporating the 
finest time-proven features. Whittaker pioneered and developed the much imitated concept of the one-piece mechanically loaded 
and retained Teflon dynamic seals. This allows satisfactory operation under the most demanding fluid charactenstics and 
environmental conditions. Whatever your requirements in fluid controls, Whittaker can provide the answer. Note these features: 
• interchangeable actuators— can be detached without removing valve from plumbing • low-torque manual override • rugged 
construction — corrosion resistant, wearproof, insensitive to temperature change • thorough qualification testing — meets or 
surpasses all requirements of MIL-V-SSOS • withstands up to 40 g vibration over a wide spectrum of frequencies • immediate 
delivery- pre-engineered for all applications. Write for brochure or call any of our offices for information. 

WHITTAKER CONTROLS 
DIVISION OF TELECOMPUTING 
CORPORATION 

915 North Citrus Avenue, Los Angeles 38, Calif. *H0 4-0181 branch offices: New York, Atlanta, Seattle, Wichita, Dayton. 
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LIGHTWEIGHT B.F. GOODRICH BRAKE STOPS 
ROTORS FAST AFTER TOUCHDOWN 


To bring whirling helicopter blades to a quick, sure 
scop upon landing, Hiller Aircraft Corporation has 
equipped its commercial and business 12E with a light- 
weight B. F. Goodrich Rotor Brake. 

One 5"x T'ful! circle drum brake controls both 
horizontal and vertical rotor drives — stops them 
quickly and surely when the 12E touches down. 

Hiller selected the B. F. Goodrich Rotor Brake for 
three reasons: extremely light weight, simpL'city and 
high energy absorption. The brake requires almost no 


maintenance. The drum rotates freely in flight so 
there’s no power-robbing drag. 

B.F.Goodrich also makes a liquid heat sink rotor 
brake for higher energy applications — in addition to 
a complete line of drum brakes, disk brakes and liquid- 
cooled brakes for all types of jet and piston-powered 
aircraft. So if your head is whirling over a tough 
braking problem, call in B.F.Goodrich Aviation 
Products, a division of The B. F. Goodrich Company, 
Dept. AW-99A, Troy, Ohio. 


B.F.Goodrich aviation products 
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EDITORIAL 


Lessons of Lunik 


There are iuaii\' lessons this couiitn' can Icam from the 
spectacular Soviet impact of Lunik on the moon as the 
first man-made object to bridge the 237,000 mi. gap bc- 
hveen that planet and tire earth. First, sincere congratu- 
lations must be extended to all the Soviet scieirtists par- 
ticipating in the project for a truly magnificent technical 
performance and the creation of a major historic mile- 
stone in space technology. 

One of the lessons to he learned is that the official 
“sour grape’’ statements emanating from Vice President 
Nixon, Sen- Styles Bridges (R.-N.H.) and Herbert York, 
Defense Departnreirt director of research and engineer- 
ing, are distinctly out of fashion in view of the three 
Soviet space technology firsts with Sputnik 1, Mechta and 
Lunik, TTie.se .scientificallv unsound and politically im- 
mature denigrations of genuine Soviet achievements cre- 
ate a decidedlv unfavorable impression in the interna- 
tional scientific community and win no friends for our 
cause. Then, too, es’en these ofiicial apologists for our 
badly lagging space technology are beginning to get 
pretty threadbare and implausible in their excuses. 

The second lesson we should learn from Lunik is that 
with our officially indifferent, chronologically late and 
finanoially anemic start in space technology we cannot 
swiftly catch the soaring Soviets with a legislative act, a 
half billion dollars and some spectacular hut scientifically 
banco jackanapes such as Project Score. Wc still face a 
long hard pull to pull abreast of Soviet space technolog)', 
and «'e will never do it at the current rate of federal 
financing and congressional apathy toward the National 
Aeronautics and Space Administration program. 

We can expect the already torrid political temperature 
within NASA to grow considerably hotter as a result of 
Lunik, We can expect considerable pressure from the 
public and the same inesponsihle congressmen who 
slashed its Fiscal 1960 budget for all sorts of drastic hut 
scientifically in.significant action. This probably will 
range from demands for the scalp of NASA Administra- 
tor Keith Ciennan through a variety of organizational 
changes to the inevitable “publicity" space shots to gloss 
over our genuine scientific problems. Virtual!)- cs'cry- 
thing will be urged except the things that can really hel|3 
— a more realistic budget, consistent legislatise support 
and top-le\'cl national leadership crystallizing our need 
and determination for superiority in the new technologies 
that are the key to future power. 

Let’s face facts for a change. Keith Glcnnan and the 
NASA were giscii an impossible task when they were put 
into the space technology business nine months after 
Sputnik I we:it into orbit and then given a significant 
budget cut before their programs cs'en had a chance to 
get off the ground. N.^SA certainly has its problems in- 
cluding some sharp inter-agency and intra-mural battles 
over specific projects, a tendency to harden its burcau- 
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cratic arteries while the agency is still in its technical 
infancy and the overriding task of trying to organize and 
recruit administratively while driving ahead tccbnicalh 
at forced draft. .Also, it will be hard for N.AS.A to escape 
the inevitable invidious comparisons between the Sos icts 
getting Lunik to the moon and its achievement in splash- 
ing the Mercury astronauts and their wiv es on the covers 
of Life magazine in the same period. 

Keith Glcnnan sounded a courageous and realistic 
warning last month several weeks before Lunik that this 
country "is not nearly as far advanced in space tech- 
nology as wc had thought or hoped." Speaking at the 
University of California in Los Angeles (AW .Aug. 31, 
p. 26), the NAS.A chief noted that: 

“There seems to be a contest going on in this country 
in which substantial numbers of people are attempting to 
outdo each other in predicting exotic accomplishments 
in spiice during the next few years. In my opinion, there 
is need for more common sense and good judgment to he 
injected into this picture.” 

With this opinion we heartily concur. 

Mr. Glennan pointed out that thus far NAS.A has 
been largely confined to completing International Geo- 
physical Year projects conceived in that dismal period 
when nobody in our top national leadership could visual- 
ize any importance in space technology. For the future, 
NASA has only been able to plan and organize programs, 
as pointed out in detail in Avia-iion Wekk's June 22 
special report on the subject, that cannot come to frui- 
tion for several years. In the meantime, however, this 
country has made some solid scientific contributions to 
space technology with the radiation belt data gathered by 
the Explorer and Pioneer series and the current high 
quality input from the "paddlewhed” Explorer \T. 

The biggest lesson we should learn from Lunik is that 
there are no spectacular easy short cuts to genuine 
achievement in space technology. No matter what wc do 
now, we still face the prospect of several more years of 
tough sledding in this field before wc can hope to achieve 
the eminence wc desire. In the meantime, we need to 
eliminate pointless atrd time constinring congressional in- 
vestigations, Sunday supplement predictions by the soap 
salesmen of space and the search for a goat on whom to 
attach the blame which all of us must share. 

W'e need to support the [seople in the military sen ices, 
industrial research organizations and NASA who ate 
working hard to build the foundations for a truly effec- 
tive space technology in the future, fight for adequate 
funds to support their programs and arouse public opin- 
ion to the need for continuous and consistent support 
for development of the technologies that will unlock the 
secrets of our future. 

—Robert Hotz 
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Kidde pneumatics give you 

POWER PLUS FOR 


EMERGENCr W! 


Component parts of a pneumatic emergency aircraft brak- 
ing system, the Kidde valves shown here illustrate just one 
way you can put versatile, dependable pneumatics to work 
for you. All of these Kidde valves are “modulating”— give 
you complete braking control from full off to full on, and 
can even be used to steer aircraft on the ground. 

In operation, pneumatic brake systems draw air from 
either a 8000 psi flberglass or steel “bottle". This air 


supply can also be used to operate emergency landing gear 
systems or other devices on the aircraft. 

Fully proven in flight, pneumatics can probably solve a 
number of difficult problems for you. Kidde has the man- 
power, the facilities, and the tested pneumatic components 
to build primary pneumatic systems or emergency pneu- 
matic actuating devices. Let Kidde help you, start using 
safe, dependable pneumatic equipment. Write Kidde today ! 


San Dieio. Callt.-Sei 



Walter Kidde & Cempany, Inc., Aviation Division, 918 Main Street, Belleville 9, N. 4. 


WHO'S WHERE 


In ihe Front Office 


e II. Cation, p 


von Karaian. eliaii- 
menl. NATO; Eu- 


Shields 


Co.; 


ing. Emc 

son, picsident, lamicson Laboratories: Ein- 
nietl T, Steele, fonnctlv mana|ei-military 
sales, Hughes Airecaft Co. 

David A. Hill, president, Santa Barbara 
Research Center. Santa Barbara, Calif., a 
siibsidiarv of Hughes .Aircraft Co. 

Donold C. Duncan, president. Pacific 
Electronic Controls Corp.. Monrovia, Calif., 
a subsidiary of Royal Industries, inc. 

Charles Wcyl succeeds Ernest Scaring, 
retiring, as board chaimiaii of International 
Resistance Co.. Philadelphia, Pa. Walter 
Ware Slociim succeeds Mr. W'eyl as presi- 
dent. 

L, R. Hackney, president, and Eric K. 
Holdsssoith. vice president, Hackney-Airlift 
Associates. Inc., San Gabriel, Calif., newly 


air earso and general logistics. 

Ralph W. Morrison, executive vice i 
dent, the Fitewcl Co.. Inc., Buffalo, N 
a sulrsidiars' of the Aro Equipment C 
Richard 'E. Ktafve. executive vice ] 
dent, Ravthcon Co., Waltham. Mass. 
Homer R. Oidlield, group vice prcsi< 
electronic components and devices. 

Defense Electronic Products of P 
Corporation of .America, Camden. N 
has announced the following appointm 


Electronics: Harrv R. AA'cge, 
and general niaiiage'’. Missile 
Radar. Richard E. Posthaiier 
Barn as manager of the Washi 
office for Defense Electronic 


Honors and Elections 

Howard T. Marker, Chica go lawT er. a 
brigadier general in the Illinois .Air National 
Guard and a former jet test pilot, has been 
elected president of the Air P'orcc .Assn, 
for 1059-60 succeeding Peter J. Schenk, of 
Raytheon Corp. .Also elected -Ah'.A offi- 
cers: Julian B. Rosenthal, board chairman: 
George D. Hardy, secretary; Jack B, Gros, 
treasurer (rc-cicctcdl . 

The .Air Force .Assn, also presented the 
following horrors during the Sfational Con- 

Ccn. Thomas S. Power, Commander in 
Chief of the Strategic -Air Command, was 
named Aviation’s Man of the Year for 
bringing his command to a new level of 
war-3etcncnt toughness, and was presented 
the .AF.A’s H. H. .Arnold Trophy. 

(Continued on page 127) 


INDUSTRY OBSERVER 

► National Aeronautics and Space Administration is studying feasibility of 
installing a spcctrascopc in a satellite to measure infrared radiation in an 
extremely narrow region near 15 microns for tire purpose cf obtaining 
vertical temperature distribution data on the cartli’s atfmospliere. Tlicory or 
using a spectroscope for this purpose has been adsunced by Dt. Louis Kapl.in 
of Massachusetts Institute of Technology, 

► Bid date for industry proposals on lightweight weather radar for meteoro- 
logical satellite (AW Aug. 17, p. 61) will be extended to mid-October by 
National Aeronautics and Space Administration os a result of an amendment 
to the original work statement which is going out to industry tills week. 
Approximately 40 companies have indicated ]>ossib]e interest in bidding, 

► Eiglit aircraft and avionics firms have submitted proposals for Air Force’s 
Airborne Long Range Input (ALRI) program to convert RC-121D aircraft 
equipped with AN/APS-95 airborne radar to feed target information directly 
into the SAGE air defense system for guidance of long-range interceptors 
and Bomarc missiles (AW Aug. 10, p. 23). Companies include; Bendix 
Araation. Boeing, Burroughs, General Electric, Haxcltinc, Hughes Aircraft, 
Litton Industries and Lockheed. Air Force hopes to start negotiations witli 
successful bidder by Oct. 20. 

► Intercontinental version of tire Thor intermediate range ballistic missile 
is being pushed by Douglas Aircraft Co. Missile, a basic Thor phis an 
added stage, has been designated Tlioric. 

► National Aeronautics and Space Administration's passive communications 
satellite program using inflatable mctaliacd spheres has been designated 
Project Echo. American Telephone & Telegraph Co, will be responsible 
for conducting satellite communications tests under a contract signed last 
week witli NASA. 

► Scientists at tlie UniversiW of Manchester in Manchester, England, have 
discussed willt U. S. space officials, on an informal basis, the possibility of 
including British instnimcnlation in the Thor-Delta Space vehicles now 
being built for NASA by Douglas Aircraft Co. 

►Diode reliability study for the Minuteman solid-propellant fCBM pro- 
gram is being made by Pacific Semiconductors, Inc., under subcontract to 
North American Aviation's Autonetics Dirision, prime contractor for tlie 
guidance system. Large number of diodes will be used both in missile 
guidance system and ground programing units. 

► Amiy Ballistic Missile Agenev lias awarded a contract for the study of 
possible acoustic vibration problems in connection with launching of a 1.5 
iiiillicn lb. tlinist Saturn vehicle. Vibration levels in the range below 100 
cps. may prove to be a severe design consideration in launciriiig pad design 
as well as in the choice of land on which to locate the pad. Studies in con- 
nection with tlic Nova vehicle with its six 1.5 million lb. thrust Isoostcr 
chambers are scheduled to be conducted later, 

► Certain test stands at the Martin Co.'s Denver facility where Titan ICBM 
static tests arc conducted could be used for operational launchings in the 
esent of war. Stands, howeser. could withstand only a single launch which 
would be made only as a last-minute emergency measure. 

► First production model of the Lockheed P3V. Naw patrol-plane version of 
the Elcctra turboprop transport, is scheduled to make its first flight in Novem- 
ber usmg Allison 501-D25-10'VV constant speed engines rated at 4,500 eshp. 
Aircraft’s maximimi takeoff weight will be 125,000 lb., with a normal fuel 
load of 9.200 gal. of fuel. 

► First Atlas ICBM fired earlier this month by Strategic Air Command 
crew from Vandenberg .AF'B, Calif. (AW Sept. 14. p. 32), impacted in 
the Pacific Ocean near Wake Island within one-mile radius of the target 
point located 4.480 mi. from the launch point. 
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Boring into the Heat Barrier 



ji xcremely high centrifugal forces, plus prolonged operation well 
above 1700 deg. F. ! That’s the achievement of thousands 
of jet engine turbine wheels and blades investment-cast of Haynes 
high-temperature alloysr 

Resistance to stress, to thermal shock, to erosion, corrosion, 
and to fatigue are typical properties that make these alloys 
so extremely useful in many of the hot spots in today’s jet engines, 
ramjets, missiles, and rockets. 

Whether investment- or sand-cast, wrought, vacuum melted, or aii 
melted, there's a Haynes high-temperature alloy to meet your needs. 


A L. U O 'V'S 
HAYNES STELLITE COMPA 

Division of Union Carbide Corporation 
Kokomo, Indiana 



lre» Inquiriet to Haynes Stellite Company, 420 Lexington Av 


», New York 17, N. Y. 


Washington Ronndnp 


McNeil Resigns 

Wilfred McN'cil. controller of niilibin- fiiuiiicc.'i since 
tlic Defense Department w-.is cshiblislitd in 19-f7, re- 
signed last week as Assistant Sccrctarx of Defense (coinp- 
ttoller). McNeil will lease the Peniagon on Noe. 1 to 
become president iiiul chief c.'ceaitise officer of Grace 
Lines, Inc., and a director of the parent M'. R. Grace &- 
Co. McNeil told President Eisenho«cr that "personal 
considerations now compel me" to resign. Ih'sciihowei 
praised McNeil's work and said he is "thnnkfiil also for 
the technical changes von have recently carried through 
to improve the future bndgetary and fiscal o]x.'ration8 of 
llic Department.” 

In another move. ). Vincent Burke. Jr., was swoni in 
lust week as general counsel of the Defense Department. 
.\ former Pittshnrgli attornev, Burke replaced the re- 
centlv-rcsigned Robert Dcchcrt. 

Bahama Entertainment' List 

Names of top-ranking military officers and defense offi- 
cials eiitcrtamcd b\ the \iartin Co. at the Kleutlient Club 
ill the Bahamas and demanded by a House Armed Serv ices 
SnlKiinimittce |)robably will not be disclosed. George 
■M. Bunker. Martin chairman of the hoard, fiiniished the 
oamfs to a closed session of the subcommittee investi- 
c'.iling allcfflt'ons of a "munitions lobbv" (A\l' Aug. 2-t, 
p. 11). 

Martin said the company wants the subcomnuttec to 
release the names. Rep. Edward Hebert (D.-l-a.l, snb- 
commilta? ehairinan. refused, pointing to the rule of the 
House of Representatives which states that testimony shall 
lie given in cscciitive session if it "may tend to defame, 
degrade or inaiminate anv person," itcbcrt said: 

"If Mr. Bimker believes that making public Martin 
Co. guest lists vvonki not tend 'to defame, degrade, or 
incriminate’ any of the persons he named to executive 
session, he should have no hesitancy in telling who 
attended any parties in the Bahama Islands, in W'asli- 
Ington. or any place else. He may tell who went, what 
thev did, vvliv thev were invited and vvlietlicr the objective 
w,is accomplished. ’ 

Bunker was first asked to supply the guest list on ,\iig. 
n, then he was subpoenaed to ptodnee it at a 9 a.m. 
subcommittee .session Sept. 1 0. Bunker explained that be 
had made "cverv- rea.sonable effort" to obtain the informa- 
tion from Eleiither.i. but was unsuccessful because the 
club recently changed management and was closed during 
the summer months. The list given the snhcomniittcc. 
lie said, was drawn from recollections of who the guests 
were on eight occasions during the past three years. 

Bunker declared "that there has been no violation of 
business or political or niilitarv ethics that 1 know about 
in the relationships between the govemincnt and private 
industry in the current defense program. It has been ton 
grim an affair for energies to be diverted from the supreme 
goal we must achieve. There c;m be no excuse for unethi- 
cal |)racticcs. and to mv knowledge there has been none." 

Russian Airlift From Moscow 

Russian turbine transports vvhicli ciirried Premier Nikita 
Klirusliclicv and the Soviet patty to the U. S. reached 
dicvvs Al’B near Washington vvitli less tlian one hour fuel 
reserves, according to American observers on the fiiglits. 
Tu-114 carried Klmishcbcv nonstop from Moscow to 


Washington, but the Tu-104 and Il-lS which carried the 
Russian press and the rest of the official partv both were 
routed v ia London, KeBav ik and Gander. Fighting head- 
winds. the Tu-1 H arrived 51 min. late, and the Tu-lO-t 
was 19 min. late. Earlier, the 11-18 made the tlirec-stop 
trip 16 min. behind sclicdule. 

Soviet Tour Airlift 

Following the official reception in Washington, Soviet 
Premier NiCita Klirushchev and his partv arc touting the 
U. S. in tlircc Air Force VC-1 37 tnmsixir'ts. military conn- 
terpiirt of tlie Boeing 707. Baggage is carried in a KC-1 ’5 
jet tanker. State Department ha.s cluirtcrcd combined 
turbine and |)istoii engine airlift for the group which is 
traveling with the Russians. Trans World and .\mcrican 
.'Virlines each furnished a 707 and .American supplied a 
DC-7 for the New York-Los Angeles trip. Between San 
Francisco and Des Moines, Continental .Mr Lines will flv 
a 707, United Air Liue^ will operate two DC-7s and 
American will fly a third DC-7. The same aircraft will be 
used on the Des Moine.s-Pittsbiirgh trip. The Pittslnirgh- 
Washingtoii schedule calls for four aircraft- DC-”s from 
.American and Pan American and Super Cniistellations 
from TW.\ and Eastern Air Lines. 


Soviets Seek Air Rights 

In Washington. Khrushchev confirmed USSR interest 
ill exchanging commercial air rights vv itli the U. S. in his 
National Eress Club Innchcon speech. In response to a 
question, he said the Soviet Union wants a commercial 
aviation bilateral agreement witli the U.S. but that he 
considers it a "minor problem” tliat can be easily handled 
at lower diplomatic levels. Khrushchev said lie did not 
plan to include commercial air rights in his foreign trade 
talks vv itii President Eisenhower. 

More Airline Partnerships? 

’Trend to joint operations by international airlines is 
spreading to South America as carriers try to strengthen 
their competitive positions in the growing jet service 
market. Officers and directors of .\erovias Nacionalcs dc 
Colombia, the Colombian line, and Linca ,^eroposta1 
\'cnezolana, tlic ^'e^C7uclan line, have conferred during 
the past two weeks in Bogota and Ciinicas on a possible 
partnership to meet tlic strong competition of foreign 
cirrier.s operating jet service to Latin -America. 

Lco|)oldo Correa Sanchck, president of 1..W', left on 
a trip to Peru, Chile, Argentina, and Brazil last week to 
stiidv in detail the organization of the airlines of these 
countries and disaiss tlic possibility of tlicir joining an 
I..\V-Avianca partnership. This move is also in line 
vvitli the general trend toward close economic cooperation 
among Latin .American countries. 

FAA Fund Shift 

Federal .Av iation Agenev was given autlioritv to tr.msfci 
817 million from one huclgct category to another in the 
closing hours of Congre.vs last week to enable it to staff 
new air navigation facilities as soon as they are ready for 
operations. FA.A plans to transfer the funds from "estab- 
lishment of air navigation facilities" to "expenses.” 

—'Washington staff 
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Von Karman Urges Flexible War Posture 


Short-term nuclear war plans, limited war neglect 
termed major strategic errors in exclusive report. 
By I- S. Bute, Jr. 


Washington— Planning for a short-term nuclear war represents a ma|or 
strategic error in tire opinion of Dr. Tlicodore \on Karman, wlio belicscs 
that any total thermonuclear war will be fought on a long-term basis. 
Neglect of limited war capabilitv while planning for all-out nuclear warfare 
also is 3 major error in von Karman’s s'icw. I le bclier es the U. S. sliould main- 
tain a variety of weapons and forces to be prepared for a satiety of military 

\'oii Karman outlined these basic concepts in an cxclusise interview with 
.Aviation Week in which he detailed his siews on U. S. airpower policy over 
the next decade. Although von Karman has been an adviser to the Air Force 
for 20 rears, there has been no major expression of his views printed since he 
wrote his classic report for General of the Armv H, H. .Arnold in 104s entitled 
"Tovv-.ird New florizons.” Tliis report was the blueprint for post-war organiza- 
tion of USAF research and development programs. 


Forecast of a long-term all-out war 
stems from Dr. von Kiirman’s belief that 
the most massive thennonuclc.ir attack 
cannot completely destroy the militarv' 
forces and economy of a large industrial 
nation such as the U. S. or tlie Soviet 
Union. Bofli countries arc spread over 
large land masses, and von Kannan feels 
that thev present too niaiiv nccessarv 
targets for an aggressor to destroy over 
a sJiort period of time. 

Retaliotion Capability 

Since the war-making potential of 
neither country could be knocked out 
in an initial massive attack, von K;u- 
man believes both could absorli an 
initial attack, even of the iiiaguitudc 
projected for total midc-.ir war, and still 
retain the e.ipahilitv' of retaliating and 
continuing the struggle, 'nius, a na- 
tion planning for a war that would be 
over within a few weeks or months could 
be c-aught without the means to sup- 
port a long war and cventuallv lose de- 
spite the success of the initial nuclear 
attack. 

Tn the same wav, von Karman feels 
it is a major mistake to coneeiitmtc 
solciv on total war and neglect prepara- 
tions for limited warfare since such 
|sliinning puts "all the eggs in one bas- 
ket.” Concentration on all-out warfare 
limits the typscs of action a nation can 
fight, and it violates the basic principle 
of flexibility that he feels shtni'ld apply 
to any planning operation. 

Von Karman believes the pliilosophy 
of flexibilitv is particvilarlv applicable tn 
a war situation, regardless or the tvpc 
of weapons involved, and that it is 
ncccssarv to develop a vaiictv of weap- 
ons and maintain the power to handW 
.1 number of difTeiciit contingencies. 

Development of military airpower 


to fit this philQSophv- should include 
these major factors, in von Karman's 

• Im]>rove US.AF transportation capn- 
bilitv. including the production of a 
large force of modern transport air- 
craft. to provide the flexible types of 
airlift essential in anv kind of war. 

• Strengthen Tactical .Air Command to 
provide strong air support for limiled 
war c.i|xihility. 

• Emnhasizc development of \TOL 
aircraft which would be needed if nor- 
mal airfields were dcstroved and whicli 
would ])rovide excellent platforms for 
tactical reconnaissance. 

• Increase reliabililv and accuracy of 
large ballistic missile systems and cut 
costs by dev eloping manned first stages 
powered bv air-hre-.ithing engines. \'on 
Kannan believes that recoverable first 
stages are attractive and may be man- 
datory for future missile sy stems. 

To .satisfy the basic precept of flexi- 
bility. von Karman believes aeronautical 
planning for the foreseeable future must 
include pamllel development of manned 
aircraft and missiles. This approach 
retains the freedom of action implicit 
in man's poster to reason— a facililv, von 
Karman believes, that et)m|)uter systems 
will not be capable of duplicaKng for 
many vears. This human facility is par- 
ticularly important in reconnaissance 
missions where on-the-spot interpreta- 
tion of target information is vital to the 
success of anv tvpc attack. 

Von Karman sees the human role 
as an iiteplaccablc element in forward 
obsener systems for strategic and tacti- 
cal attack missions, even though new 
equipment will become available to re- 
inforce man’s senses and aid in decision 


Main problems in the development 
of manned aircraft which will rcacli 
orbital speeds and travel in and out of 
the atmosphere may be concerned with 
providing Siitisf-actory automatic con- 
trol devices. Von Karman Siiid this also 
applies to winged orbital aircraft flving 
in the Mach 2? region which will have 
severe high temperature problems dur- 
ing re-entry. 

Since devclo|jment and production 
of advanced weapon systems has moved 
pst the billion-dollar cost level, von 
karman recognizes that adveveating a 
wide assortment of weapons carries 
with it tlic rcsponsibilitv of finding wavs 
to cut cost, in thi.s area, he proposes 
an active program to trim some of the 
bureaucratic bulk out of flic current in- 
dustrial, militarv and government stiiic- 

F.nginecring productivitv can be in- 
creased. both in industry and tlic mili- 
tary services, by working harder, von 
Karman savs. lie feels that the great 
majoritv of engineering forces arc not 
now making full use of tlicir time .and 

National Goals 

On a broader scale, von Karman be- 
lieves fliaf some way must be found to 
increase the nation’s sense of purpose 
by creating and defining clear national 
goals. lie contends that the increased 
effort needed from the ordinarv citizen 
will not be made unlcs.v a sense of 
urgency is created through dear, 
strong statements of U.S. problems and 
goals from the top level of" government. 
Von Karman thinks the U. S. is in the 
midst of a technical crisis of which the 
people arc not aware, despite warnings 
from such militarv and scientific lca3- 
ers as Vice .Adm. flyman Rickover and 
Edward Teller. 

Turning to specific -Air Force prob- 
lems. von Karman savs there arc three 
management areas where fundamental 
changes must be made before US.AF 
equipnvent. personnel and doctrines can 
Slav abreast of scientific progress at 
minimum cost. These requirements are; 

• Research programs must be operated 
on a continuous basis, and money 
should be allotted for entire programs 
in pLice of present annual funding 
practices. 

• Air Force technical and scientific of- 
ficers must he allowed to spend a prac- 
tical length of time on their technical 
jobs, particularly in technical manage- 
ment posts, rather than being rotated 
in the standard short military duty 

• Control of research and develop- 
ment programs shoidd be on the work- 
ing level rather than high policy levels 


AVIATION 


sr 21, 1959 


that are removed from the actual proj- 

Major drawback in the present an- 
nual funding approach to research pro- 
grams lies in the fact that all money 
provided for a given fiscal year must be 
spent in tliat year. Von Kamian points 
out lliat, if a program lias fallen behind 
its planned pace, its manager is not 
permitted to apply surplus funds to tlic 
next vear's budget, even if he knows that 
llic pace of the project will be accelerat- 
ing. The money must cither be turned 
b.ick to the I're.isury Department or 
spent hastily for work which may not 
prove neccss.vry to the project as it 
develops. Von Karman says that he 
views this latter procedure, wliieli is in 
extensive aineiit use. as a detriment to 
both government and industry. 

-A second major drawback to annual 
funding is the fact that it keeps re- 
search managers from their tcclinical 
bnsiiic.ss for at least three months of 
the veat while thev justify their pro- 
grams and prepare the annual budget. 
Von Karman estimates that this fictor 
increases the time required to complete 
a given project bv at least 2f%. 

Rehiiniog program control at high 
poliev Iciels is another philosopliv von 
karman thinks causes iiniiecessarv de- 
lay because working level personnel are 
constantly required to report on every 
pliasc of a product- lie believes that 
once a policy decision has been made 
to establish a program, detailed au- 
thority should be passed to people on 
the "competent” level where tnc ac- 
tual work will he done. If these peo- 
ple ate competent enough to be chosen 
to do tlie work in the first place, he 
savs, tlicir poliev chiefs should be able 
to trust their final project report vvitli- 
out insisting upon continuous detailed 
review as work progresses. 

Vou Karman also feels tliat US.AF 
research and development personnel 
should have technical compet^cc com- 
patililc with that of industry specialists 
and that such competence is difficult, if 
not impossible, to maintain umlcr the 
standard military rotation svstem where 
officers spend only two or three years 

Ptoha^y the most interesting aspect 
of von Karman's three txisic recommen- 
dations for improving US.AF manage- 
ment is the fact that he first made 
them 1 5 years ago in his report to 
Gen. Arnold. Since then, the continu- 
ing lack of a solution for these three 
fundamental problems has been repeat- 
edly substantiated by the dozen or 
more groups of experts who have 
studied tlic research and development 
effort. 

Vou Karman points out that these 
problems cannot be solved completely 
bv infernal Air Force action. TTicy 
also require legislation, as well as co- 
operation from higher civilian authority 


within the Defense Dc|>artmcnt and 
Administration. Most of the reports 
on research and development manage- 
ment, and pvirticnlarly the Stever Re- 
port of 19sS. have stressed this point. 

Top US.AF' officials have the responsi- 
hilitv for making necessary internal 
changes and for taking the load in re- 
orienting higher authoritv in a cam- 
paign for adequate soluiioiis to tlic 
problems, according to von Kannan. 
'I'lic Stever Report also strongly urged 
that top Air Force officials take the 

In his disaission of current U- S. 
problems, von Kamian said tlic best re- 



‘Troubled Conservative’ 

Dr. Theodore von Kamvan's sciciitifii 
:aicci extends over the cnHtc histoiv- o 


search organization he has ever known 
was the emergency association of Ger- 
man science, wliicli operated in Ger- 
many after AA'orid War I- It was fi- 
nanced largely by funds donated by in- 
dustry, and the coinranics shared 
cquallv in tlic results or the research. 
Contributing industrial groups felt it 
was in the national interest to keep 
persons with demonstrated scientific 
abilitv active in tlicir field, as well as 
to train student .scientists. 

In tlicir requests to the association 
for financial support, scientists were re- 
quired to slate \v1jat vvoik they intended 
to follow, how iiHicIi new equipment 
thev would need, how many men would 
be required and how long the project 
was expected to last. Eacli scientist 
then proceeded with his grant of money, 
and he was not required to make reports 
or he reviewed during tlic infcmicdiatc 
lihast's of liis work. Tlie scientist re- 
turned to the association only wlien 
his work was completed or he tan out 
of funds, or if new information made 
it impossible or inadvisable to continue. 

A'oii Karman said the vast majority 
of scientists involved proved to be rca- 
.sonable in their requests for funding 
and careful and conscientious in han- 
dling the money tlicy were given. He 
feds this would be true of the majoritv 
in any group of people wlio have as- 
sumed a responsiliility and are given 
control over their actions- 

Deslruelion of Jupiter 
Aborts Biological Test 

Washington— space environment test 
of a variety of biological subjects was 
aborted last week when the .Arniy-Chiy.s- 
ler Jupiter intennediate range ballistic 
missile catrving them was dcstroved 
sliortiv after laimcli. 

National Aeronautics and Space Ad- 
miiiisttafioii biological pavload was car- 
ried in the Jupiter nose cone on a 
scheduled IRBM test flight. Ilie Jup- 
iter was dcstroved from tlie ground at 
an altitude nf about 1,000 ft- above the 
pad after the missile began to wobble 

II' flight. 

Biological specimens would have ex- 
perienced about nine minutes of weiglit- 
Icssness during the 1,500 mi. Jupiter 
flight. Tiicv also would have been 
subjected to varving forces and to cos- 
mic radiation. NASA plans anotliet 
attempt to send tliis collection of bio- 
logical .specimens on a ballistic missile 
flight within the near future. 

Radiation experimeut subjects in- 
eluded H pregnant mice, mold spores, 
a liuinan intestinal bacteriological sam- 
ple. onions and mustard seed and fruit 
fly larvae. Two frogs were included to 
stiidv radiation, acceleration and other 
effects, and liumaii skin and blood were 
also carried. 
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Soviets Hit Moon, Data Flow Improves 


in the tockct’i altitude relative to the 
moon's surface. Signals were to be te- 
lemetered on 183.6 me. 

Considerable fading of signals from 
the transmitter in the rocket's last stage 
left some initial doubts among Russian 
scientists about the fate of the final 
stage, but at least one Western track- 
ing station reportcdlv tracked on the 
last sta^c transmitter frequenev to the 

Most successful M''cstern tracking 
was done by an Air Force Ballistic Mis- 
sile Division— Space Technology Laho- 
Rtories team working in conjunction 
with the Unisersih of Manchester's 
Jodrell Bank station in England. Tlic 
British group, headed by Dr. C. B. 
Los’cll, provided the 230-ft. steerable 
radio telescope and did the actual track- 
ing, while the BMD-STI. group manned 
sprccial trailers and presided steering co- 
ordinates. 

Lovell sras in the midst of the process 
of bouncing signals off the planet 
\'cnus when the lunar shot was an- 
nounced. A combination of coopera- 
tion from Sosiet scientists. \sho sent 
Lovell steering coordinates for the fod- 
rcll location, an:l trajectory predictions 
from the BMD-STI, computing center 
in Inglewood, Calif., allowed the sta- 
tion to track for scs’cral hours after 
launch on Sept. 1 2 and for sercral hours 
preceding the impact on Sept. 13. 
Acceleration Data 

A Jodrell Bank spokesman told .Avr.s- 
TioN WuKK that acceleration data 
gathered bv the telescope showed a 
rapid increase in acceleration of the 
probe in its last hour of flight. This 
reached a final value in very close .igrec- 
ment with the theoretical \-alue for a 
freely falling bods’ at the surface of the 
moon. At the moment of impict, the 
telescope was aligned directly with the 

Coordinates prosided bv the Soviets 
were “astonishingly" accurate and were 
supplied in two separate telegrams that 
gave half-hourlv aziimith and elevation 
positions for the probe over the two 

E tiods in which it would be visible 
im Jodrell. .Although the Soviets 
changed their initial prediction of im- 
pact time some four hours before the 
impact occurred, thev' did not notifv 
Jodrell of the change. Tire initial pre- 
diction was only 1 36 sec. off the impact 
lime announced later, and the last pre- 
diction was off bv onlv S-4 sec. 

Tliis was the first time that Russb 
has provided Jodrell with specific track- 
ing information. Experts at Jodrell be- 
lieve the Russians prcviouslv thought 
that the telescope's beam was wide 
enough to pick up satellites unaided. 


By Evert Clark 

Successful launching of an 83S.4-l-lb. 
instrumented payload to the surface of 
the moon by the Soviet Union was ac- 
companied by the release of an un- 
precedented amount of information, 
raising hopes that Russian scientists 
may be allowed freer communication 
with their Western colleagues in the 

Placing of the first man-made object 
on the moon coincided with the arrival 
in the U. S. of Soviet Premier Nikita 
Khrushchev and a campaign bv the 
Soviet government to make a luiniber 
of gestures toward greater intcrnation.il 
cooperation. Khrushchev tenned the 
timing "a simple but pleasant coinci- 
dence” and said the launchings are too 
complex to be timed for political rea- 

The pavload (see p- 30) impacted 
on the moon at 5;02:2-l p.m. EDT 
Sept. 13, in a triangular area bounded 
by the Seas of Tranquility. Serenity and 
Vapors, according to Soviet scientists. 
This, they said, was some 125 to 185 
mi. off the intended target. 


The capsule was launched some 35 
hr. earlier by a multi-staged rocket. It 
separated after burnout from the final 
stage, which was guided and weighed 
5. 3^-4. 2 lb. without fuel. Statements by 
Soviet scientists indicated the launch- 
ing rocket had at least three stages and 
probably used a cluster of engines in 
at least the first stage. 

•Both the rocket and capsule were 
decontaminated before launch. A ster- 
iliaation device also was carried inside 
the capsule, according to the Soviets. 
Contact with the moon was supposed 
to switch on a special mechanism which 
sprayed the capsule with a disinfecting 
solution. 

Russians said the capsule’s velocitv' 
was about 7.603 fps. approximately five 
hours before impact w^en it was en- 
tering the area where the moon’s gravi- 
tational field would be the dominant 
force affecting its motion. Speed at the 
moment of impact, thev said, was about 
10,877 fps. 

The capsule arried a "moon altim- 
eter"— a special radio circuit that was to 
switch oil a few moments before impact 
to supply additional data on the changes 
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Soviet Moon Theories 

Moscow-Soviet scientists believe that the moon may have nil and ga.s deposits, 
that parts of its surface are peiMically covcicd with something like a light hoar 

lliesc theories were discussed over Radio Moscow's homo service broadcasts by 
Komarov, astronomer and Moscow Planetarium lecturer, in connection with the 
successful impact of a Soviet rocket on the moon; 

• "It has been proven by Professor Markov, the Soviet scientist, that the whole 
meteorite bombardment. 

• Detailed Investigation of the 80-mi. dia. Alfonso Crater by means of a giant 
reflector-telescope of the Crimean .Astrophysical Observatory produced pictures 
which showed a "flare" of reddish color and considerable brilliancy at Alfonso's 
central peak. This was observed both by Prof. Kosyrev and by a rescarcber named 
Yceersky of the Kharkov Observatory, They succeeded in establishing that the 

of tht flare. ’ - ’’ 

a Koavrev's diseoverv shows that the moon might contain iruiiieTOUS deposits of 
natural gas and, therefore, oil deposits can be expected. “If the hypothesis of lunar 
gas and oil turns out to be true, it could be very important for the establishment 
of space stations on the moon's surface. Gas and oil would become the power 
resources essential fur the moon's exploitabon.” 

a Shortly before the full moon, the whole of a large area northeast of the ring- 

lo a vellowish-gTcen. "Tliis b not a light color veil but a bright color of the surface 
itself." Komarov said. "A rather big. bluned spot appears near the middle of the 
lunar dbk in the first quarter and last quarter periods. Thb spot even covers some 

changes occur, usually corresponding to lunar phases or the change of the sun's 
height above the moon's horizon. Prof. Nikolai Barabashev believes the blurred 
spot b "something like light hoar frost. But some other cipinicrs even express the 
view that the pertodic changes of color of separate regions ... can be linked with 
certain vegetabve processes.’’ These might be "short-lived lower species of vy^tation 
wlu'ch can exbt in an abiiosplierc of carbon dioxide coming from the cracks in the 


I'lit Jodrell spokcsiiian said tlic coordi- 
nates supplied bv the Russians agreed 
prccisclv with the scan position ob- 
tained fcv the telescope on the basis of 
maximum signal strength received. Rus- 
sia also notified otiicr countries of the 
sliot roughly .six liours after Uiuncliing 
tluoujli the M'orld Warning Center. 
l''ort Bclvoir, Va. The only other kumch- 
iiig in which thev’ informed the center 
was Sputnik III. 

Onlv modifie.ition to the telescope 
was to choose a dipole aerial and reflec- 
tor at the focus of the dish of a size 
dictated by the probe's transmitting 
frequencies. 

Jodrell telescope tracked on botli the 
19.993 me. and 183.6 me. frequencies 
of transmitters in tlie payload, and 
apparently it also tracked for a part of 
the time on the 20.003 me. frequenev 
of the transmitter in the rocket's final 

Others reporting successful tracking 
for at least short intervals were \(acKay 
Radio at San Francisco, Calif., on 
20.003 me,; a Japanese station for 90 
min. on 19.997 me.; Army Signal Corps 
Laboratories at Ft. Monmouth. N. J., 
for about six and a half hours in mid- 
flight on two frequencies. Tlie impact 
came about four or five minutes before 
the .probe would again have come 
within the view of the 60-ft. Ft. Mon- 
mouth dish. 

Soviet scientists and Premier Khrush- 
chev disputed A'ice President Richard 
Nixon’s statement that they had three 
failures in the two weeks prior to the 
successful launching. They said there 
had been “no false starts.” Tlicrc were 
other indications that three shots did 
precede tlic lunar strike, but that they 
were in the nature of supporting shots 
for flic lunar mission rather than fail- 
ures in attempts to hit the moon. 

Dr. Herbert York, Defense Depart- 
ment’s director of research and engi- 
neering. speculated that the launching 
rocket may have had a first-stage thrust 
as high as 600.000 to 800,000 lb. Soviet 
scientists refused to giv e details on the 
launching vehicle. 

However, Prof- Yuriy Krvlov, discus- 
sing on Radio Moscow the "sort of 
engines the rocket must have to ensure 
the necessarv speed" for a moon sliot, 
said “the rocket is mgltistaged with 
several engines in several compartments. 
... as the fuel is expended one stage 
after another drops off. . . ." 

General principles for designing 
rocket engines, Krvlov said, require the 
use of "high caloric fuel" burned under 
tlic liiglicst pressure possible. "Pracri- 
callv this should produce engines work- 
ing under a pressure of 50 to 100 
atmospheres and at a temperature of 
5,450 to 6.330F. 

“Such powerful modern rockets as 
the American Atlas usually have sevcr.il 
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engines, since it has not yet proved 
ossiblc to design a combustion cham- 
cr capable of developing a thrust of 
several hundred tons.” 

Use of several engines togetlier ctc- 
ates "a great many difficulties." Krylov 
said, "'fhey must be well coordinated 
and must receive exact doses of fuel. 
It is cspcciallv important to make sure 
that the engines of each stage of the 
rocket ate cut off exactly vvlien tlicy 
sliould be. 

“Everything depends on the degree 
of exactitude with which the rocket 
develops its designed velocity and with 
which the direction of flight is main- 
tained up to engine cutoff. It is im- 

E ermi.ssibV- to make a mistake of even 
alf a hundredth of one pet cent." 
Speaking specifically of the lunar 
shot, Academician Leonid Sedov, head 
of Russia's spaceflight group within the 
Academy of Sciences and new president 
of the International Astronauticnl Fed- 
eration. said acceleration had to be 
maintained to witliin one meter pet 
second, the angle to less than one de- 
gree and the launching time to within 
a few seconds of calculated time. He 


said the guidance system used was com- 
mon to all Soviet rockets and was used 
to control all stages of the rocket, in- 
cluding the final one. The capsule itself 
was uncontrolled. 

Boris Kukarkin, vice chairman of the 
Academy's astronomical council, said 
the sodium cloud released by the probe 
early in the flight was photographed by 
observatories at Tbilisi, Byitrakan, 
Stalinabad. Aslikhabad, Alma Ata, 
Odessa and other locations. 

The Ambastuman Observatory in 
Georgia obtained a photognmh of the 
rocket itself at a distance of ‘/S.OOB mi. 
an hour and a half before the cloud was 
created. Radio Moscow said. Kukarkin 
also said Alma Ata, Bviirakan and 
Crimean observatories had obtained 
photos of the rocket. 

Astronomer Nikolai Barabashev wrote 
in the marazine Ttud that scientists of 
Kharkov Observatorv "observed a cer- 
tain light effect at the moment of the 
Soviet lunar rocket’s impact on the 
moon . . . exactly where it was ex- 
pected to occur. 

"The nature of this light effect, its 
connection with the rocket's landing. 

29 



PAYLOAD snd finaLstage inckct carried mcLil emblems forming small spberes. Below, 
sodium released by rocket formed a lununesccnt cloud which reached a diameter of 360 mi. 
ill d mill., lasted 3 to 6 uiin.. was bright as Star of the fouitli or fifth magnitude. 


Soviet Lunar Pi'obe Performance 

Soviet Umar rocket was launched at approximately 6 a.m. KDT Sept. 12, It was 
a multi'Staged rocket with guidance in the final stage for coriecting trajectorv after 
laimeh, lire spherical 838.44db. pavload separated fronr the final stage, w'hich 
weighed 3.32d.2 lb. wittiout fuel, sonietiuie after buniont of the last stage. 

'Ilie gas filled, hemieticallY'Sealed pavload carried instruments for rncasrtring earth 
and moon's magnetie field and radiatiorr belts; intensitv, variation of irrtcirsih' and 
Ircavv nuclei content of cnsinic radiation; .spatial distribution and coirtposiHon of 
intcrplaiietarv gases; s|iatial distribution of inictomefeorites. Teiirperatiire was ntain. 
tained between 68 and 95F. 

Payload carried one transmitter operating on 19.993 ntc. and 39.986 rnc., and 
another oiseratiiig on 183.6 me. Signal impulses ranged from 0.2 to 0.8 sec., with 
frequency of Impulse repetition being one pins or miinis 0.13 sec. Signals remained 
strong until impact. 

The last stage of the rocket carried a transmitter npciating on 20.003 ;md 19.997 
me. which emitted signals ranging from 0.8 to 1.3 sec. Signals grew quite weak in 
the hours during which the rocket should have been nearing the moon. 

,\boiit 9 hr, after launch, the rucket emitted a sodium cloud that was photo* 
graphed and observed bv a number of Soviet observatories. 

Payload impacted on the moon at 5;02;2-< p.m. EDT Sept. 13. It carried two 
metallic spheres 3.3-4 in. in diameter. One was composed of 72 pentagonal pieces 
marked with the Soviet coat of arms and the inscription ’‘The Union of Soviet 
Socialist Republics. September 1959.’' The second contained a steel ribbon 12 in. long 
and onc-half inch wide beating the same inscription. The final stage of the rocket 
may not have impacted. It carried a sphere similar to those in the copsnle but 5.9 
in. in diameter. 

Soviets thus far hove announced the laniichiiig of three earth<itcling satellites 
weighing about 18*1 lb.. 1,120 lb. and 2.925 lb. rcspectivclv; the Mcehta pavirrad, 
weighing about 797 lb., which jrassed within 5,000 mi. of the moon and became 
the first solar satellite, and the lunar impact payload. Of the earth satellites, oiils 
the third is still in orbit. 



will lie cvtablishcd only after careful 
visual and photographic observation," 

great mirnbcr of official statements 
cii' Radio ^(oscow• and bv Tass news 
agency and Soviet scientists at a post- 
impact pres.s confcrciicx: indicated that 
raw data rather than only conclusions, 
as in the past, may be released for the 
first time on this shot- 

Geophysieist Yevgeni Fedorov told 
the press conference; 

"Soviet scientists believe now that 
certain iinprovcnienfs of relations be- 
tween countries of the world is setting 
111, notably Ixitween the U. S. and 
USSR, thi.s contribution (of the lunar 
probe) is particularly important. Nikita 
Sergeyevich (KhmslKliev’.s) visit and 
the talks which he will have with 
President Kisenhower— we ate all con- 
fident— will contribute to the casing of 
international tension and to the exten- 
sion of international cooperation. The 
fruits of international cooperation in 
science can be colossal." 

In Washington, Klmishchev pre- 
sented President Eisenhower vvitli a 
replica of one of the frangible spheres 
carried by the capsule, and told hmi; 

"We have no doubt that the excellent 
scientists, engineers and workers of the 
U. S. A. vvlio are engaged in the field of 
conquering tlic cosmo.s will also cirrv 
their pennant over to the moon. 

' I he Soviet pennant, as an old resi- 
dent. will tlicn wclconic voiir pennant, 
and thev will live there together in 
peace and fricndsliip." 

Transil I Unsuccessful 
In Attempt at Orbit 

3\'asliiiigton— An attempt to launch 
the Transit 1 experimental navigational 
s.itcllitc into a -lOO-nii, circular orbit 
from Ca|)c Canasetal, I’la., failed last 
week, apmireiitlv bcc.ui.se the third stage 
of the 'I'mii Able launching vehicle did 
not lire. 

Transit 1 was a 36-in„ 265-lb. noii- 
miniatiiriyed test vehicle, the first in a 
tlircc-vear program to develop an orbit- 
ing navigation aid for air and sea craft. 
It carried two ultra-stable transmitters. 
e;tcli capable of .sending on two frequen- 
cies at onc-ininute intervals. 

Six ground stations in the U. S.. Can- 
ada and England were to have tracked 
Transit in an attempt to detcnninc the 
refraction (bending) of satellite radio 
signals caused by their passiige tlirough 
the ionosphere. Unless such licnding is 
coinpcnsiited for, it would create errors 
in positions determined from the satel- 
lite. 

Transit is ;in .advanced Rc.scarch Proj- 
ects Agency program assigned to Navy's 
Bureau of Ordnance, with Johns Hop- 
kins University's .Applied Physics Latr- 
oraton’ as prime contractor for pavload. 



PT-6 CUTAWAY with numbers showing 1— propeller shaft; 2— reduetion gearing; 3— exhaust duct; 4— combustiou chamber; 3— free tur- 
bine; 6— driving turbine; 7— difbvscr; 8— three-stage axial compressor; 9— air intake; 10— accessorv drive section. 


Pratt & Whitney Plans 500 shp. Turbine 


PT-6 Ratings 


PT6.A-2: 

Takcoi! 

Max. Contimions 
Normal Rated 
PT6B-2; 

Takeoff 

Max. Contimions 
Normal Rated 


Montreal— Canada's first turboprop 
tngme-a small. 250-lb. free turbine 
cTigine with a takeoff rating of 500 
equiv-alcut shaft hotsepovver-has been 
developed for use with liglit aircraft by 
Canadian Pratt & Whitney Aircraft, a 
United Aircraft Corp. subsidiary. 

Designated tlic fH'-b. with a power- 
weight ratio of 2 to 1. the engine will 
be produced in two versions; tlic 250-lb. 
PrGA-2 turboprop, aimed at light to 
medium single and multi-engine and 
VTOL airplanes, and the 225-lb. 
PT6B-2 rirrboshaft for helicopters. 

'llic engine also will be adapted for 
marine uses, vvitli hydrofoils, and as an 
auxiliary power unit for large aircraft. 
Export possibilities embrace the Briti.vh 
Commonwealth nations. 

Cost of the Fl-6 will approximate 
$1 5,000. Studies on the engine began 
in October, 1958. and design detaih 
were initiated early this vear. First com- 
plete liardvvaic will not l>c assembled 
until late October at the earliest. Test- 
ing will be enndueted in two cells nt 
the company's Montreal plant. 

Prototype engines will he available 
in 1961 (testbed flying may be accom- 
plished on Bcccli KIS or Douglas 
DC-v). Production engines are sched- 
uled for 1962, with the possibility of 
earlier deliveries depending on orders. 
Aviai ios Week was fold. 

Design of the PT-6, vvhicli utilizes a 
tliree-stage axial compressor, permitv 
contiimous engine operation with the 
thrust axis inclined from *45 deg. nose 
down to 110 deg. nose up. lutooprup 
vorsioii— the PT6A-2— ha.v a guaranteed 
maximum specific fuel consumption of 
0.69 Ib./cshp./hr. and produces 500 
eshp. at 2.350 rpm. at hikeoff. sea level 
staKc- 

Turboshaft version-the Pl'6B-2-pni- 
diiccs 500 eshp. at takeoff, sea level 
shitic. with single stage of gearing pro- 
viding 6.800 output shaft rpm. Specific 
fuel consunvption on takeoff is 0.71 lb./ 

.All axial compressor blades are identi- 


cal, except fot length, and stator blades 
arc similarly standardized. No sophisti- 
cated material is used in construction; 
design philosophy was ge;ited to ease 
of disassembly, "fixed geometry" of 
compressor and simplified fuel and pro- 

Her controls. Overhaul periods will 
1,000 hr., according to Pratt &* 
Wliitncy. 

Designers reversed tlic conventional 
engine layout in tire PT-6, avoiding the 
use of concentric shafting. Free power 
turbine then is directly connected to tlic 
planetary reduction geuting in. the nose 
section, which provides 6,800 rpm. for 
the Inrbosliaft version in a single stage 
of ge.iring. By addition of the second 


stage of gearing, the turboprop version 
provides 2,350 rpm. 

Most installations will utilize a scoop- 
type cowling inlet, leading the air to a 
plenum chamber formed oy tlic wasp- 
vvaisted compressor-inlet section. .Air 
enters the engine near the rear of the 
nacelle and is compressed bv a single 
compressor assembly connected to the 
first turbine. Tlic second, or free, tur- 
bine is spun by the gas flow from tlie 
first turbine and is directly linked 
tl.rimgh reduction gearing in tlic nose 
section to the propeller shaft. Exhaust 
gases are discharged through twin ports 
uu eacli side of the nacelle aft or the 
nose section. 
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UPWIND-DOWNWIND landing maneuver by three \'ickeis Supermarine Scimihm of 807 Squadron. Royal N'a\-y, was a liigli point ir 
the SB;\C display, 'I'wo planes landing dowaiuiiid folded their wings in thiic to allow* a third landing upwind to pass between them. 


British Aviation Vies for Export Sales 


By David A. Anderton 

London— Britain’s aircraft inditstrv is 
facing a tough battle to maintain its 
jxsition as a leading exporter of suc- 
cessful and salable products. 

In spite uf its outstanding sales record 
during tiic past decade, and its current 
estimate of exports for this year totaling 
close to half a billion dollars, there arc 
strong signs that the industry is seri- 
ously concerned about its futiitc. 

External competition has neser been 
stronger. United States and I'tcnch 
transport producers base been selling to 
European markets that were tradition- 
.illy British. Sweden and Italy base 
joined the com|)etitinn for military or- 
ders. Some British spokesmen privately 
express strong feats tliat witliin a few 
sliort s-cats tliev svil! be facing even 
tougher competition from a tesitalized 
Gcraian aircraft industrv. 

Industry Rumblings 

There arc rumblings within the iii- 
dustrv. too. A pamphlet issued un- 
der the sponsorship of the .^ssoeiafioii 
of Supervisory Staff Exccuticcs and 
rcchniciims riusc.s again the demand 
for a socialized industry. 

Clivc Jenkins, national officer of the 
association and author of the pamphlet, 
savs the government should sponsor in- 
creased research and de\clo)«ncnt and 
should support credits to assist airline 


financing of the British (lutehascs. 

Sir Aubrey Burke of tic Ilasiliand. 
president of the Society of British Air- 
craft Constructors, has called for rc- 
inarkably similar goals. 

Sir Aubrey would like to see the gos- 
ernincnt underwrite the first production 
run of any airplane that looked like a 
money-maker, and he svonid also like to 
sec the credit sitnation stniightcncd out 
so that terms comparable to U. S. offers 
could be made to the uncommitted 
.lirlincs. 

Briti.sli aircraft research and dcselop- 
iiicnt has been tunning at a loss* level 
since the early postw-ar decision not 
to proceed svifh a manned .supersonic 
research aircraft. This gosermnent de- 
cision ssas a kev factor in Britain losing 
ils position in the race. 

The only supersonic research aircraft 
rising in Britain is the Mach 2 Kaircy 
Delta 2, sersing as an aerodynamic 
test vehicle for engine and airplane 
performance data and svind tunnel 
calibration. Bristol’s T.ISS all-stccl 
research aiqilane has yet to fly. \\'licn 
it docs, it is expected to gise data in 
the Mach nnmbct range already covered 
bs a faniilv of U. S. research aircraft 
whose usefulness ended scscral years 
ago. Its liigli-specd performance will 
not be nuich above tliat of the Eng- 
lish Electric P.IB nosv approaching 
squadron service ssith the Roval .Air 
I'orcc. or of mans' of the fighters now 


in Q|KTational sersice ssith US.AE' 
s(|nadroiis. 

But both Sir .Aubrey and Clise Jen- 
kins, viewing the situation from poles 
apart, have cited the credit situation 
, IS one major blight on foreign business 

Britain’s standing as the ss-orld’s 
largest purchaser of food and taw ma- 
terials giscs it an enviable position for 
dealing with the demands of other 
countries. Manv of them base sterling 
credits as a result of their sales to 

ITiose who don’t may be able to work 
out a batter deal, in which aircraft 
ate traded for cotton or coffee. Here 
also Britain is in an exa'llent position 
because of her needs for so many com- 
modities. 

Credit Difficulties 

But the British arc hampered by the 
terms under which thev can offer fi- 
nancing to a small airline. l''iro-year 
credits arc the current gai'Crnment 
police, unless the British firm can proic 
that longer terms ate being offered by 
the competition. It is not generally 
known tliat British aircraft mamifac- 
tiircrs hate to use every strategy to es- 
tablish their own right to long-term 
financing aid from their government. 

Said one technician: "Wc can give 
an airline seven-year credit but only if 
wc can prove that the U. S- is offering 
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ALFA Fines Jel Pilots 

Air Line Pilots Assn, has imposed 
59.00n fines against 17 Pan .American 
^^'orld .Ainvavs supervisory |iilots who 
flew initkil jet schedules while the union 
and the cumpanv were negotiating for 
a new contract. In addition, .ALP.A has 
suspended the pilots until Ang. 19. 1961. 

Pilot sources sav, liowevcr, that few if 
anv of the pilots will choose to pay the 
fine, which is due not later than Nov. 
15, 1959. 

Several ot the ]>ilots have alrcadv re- 
in all, 21 supervisory ]>ilots from all 
of Pan .American’s divisiorev served on the 
jet flights between Oct. 26, 1958, and 
Feb. 4. 1959. .Some of them were not 
iiienibcTS of .Al.P.A. 


Ilie same tliiiie. So wc go to the cus- 
tomei and tell liini we can offer him 
only five-year financing. lie savs the 
-Americans arc going to give him seven 
years to pav. \\’c then tell liim tliat 
we can do c.xactlv the s.iinc thing, if he 
will put the Amcticaii offer in uTitiiig. 
If he does, fine, if he doesn't, then we 
simply have to get the letter in which 
the Americans have made their offer." 

Armed with this written proof of 
-American intentions, the British manu- 
factiircT can get reluctant government 
credit for airplane financing over a 
scvcn-ycar period. 

But financing is onlv one of tlic 
major CTiticisms leveled at tlic industrv 
througli a variety of levels from com- 
monwealth prc.ss sniping to written 
polemics by senior engineers or test 

One of the loudest cries has been 
that there arc too manv firms and ton 
many projects. During the past 18 
iiKiiitli'. this criticism has been dving 
slowly, killed by a succession of incr- 


f cr.v that have taken place. Totaling 
1 of one kind or another, these tc- 
groiipiiigs have provided additional sta- 
bility. financial strength and technical 
numbers to the industry. There is evi- 
dence that the settling process is still 
under way. and that there will be further 
groupings. 

One of these very logieallv should 
be a formal merger of lInnting-Perci- 
val .Airaaft interests with those of 
I''aircv into the de Uavilland group, as 
a result of their current collatoration 
as Airco on the Dtl-121 short-range 
airliner. Most recent was the absorp- 
tion of I'olland into the Ilawkcr-Sid- 
dekv Group as a result of a recent 
stockholders’ decision. 

Criticism of too many projects seems 
still to be valid. 

.An aircraft industry with a total 
population of about a quarter-million 
h supporting 1 1 new fixed-wing 
tians|)orfs in eitlicr proposal, design, 
or mocknp stages, and another 11 
fixed-wing transports in production 
for civil and militarv customers. 
This level of activity is siipctini- 
posed on a fairly large base of militarv 
aircraft in design or production, ii 
thriving helicopter industry and in- 
creased emphasis on missiles. 

Seasoned Observers 

Many seasoned observers of the Brit- 
ish aircraft industry know tliat manv 
of these airplanes will never get off the 
drawing board, let alone the ground. 
But their development represents man- 
hours of engineering time that could be 
used more productivclv. 

Tlic answft to manv of these com- 
plaints seems to be that the indus- 
try must contract, regroup and con- 
centrate on a reasonable number of 
iiirpliitio designs featuring economy of 
cost and operation. 

Some |)Cople want this to take 
place through government ownership, 


CaraA'elle Orders* 

Paris— A’atig Airlines will inaiigmate 
Sud Curavellc jet transport service be- 
tween Brazil and New York before the 
end of 1959. 

A'arig officials, here to take dclivrrv 
ot the airline's first Oiravclle. indicated 
tlicv planned to start the operation by 
the middle of December. I'lie Brazilian 
carrier lias ordered two of the twin jet 
airliners and holds an option on three 
more. A'arig takes deliverv of its second 
Caravelle in ITccembcr. 

.Slid .Aviation officials, anxious to crack 
the U. S. market, are hoping the Vsrig 
schedule, which will he the first Caravelle 
eniniiiereial operation in the U.S., will 
help stimubtc U. S. sales. United .Ait 
Lines, among the Several U. S. Carriers 
reportedly intciesKd in the Caravelle. 
is considered the most serious candidate. 

Alitalia, the Italian airline, reportedlv 
will order four Caravellcs and will lake 
an option on four additional aircraft. 

French Transport Minister Robert 
Bnrun disclosed .Alitalia’s intentions, al- 
though there was no iniinediatc con* 
firination from Sud Aviation or the 

If the order is eonfinntxi. then Snd’s 
Caravelle backlog w-ill rise to 55 air- 
craft. of which 16 will be delivered bv 
the end of 1959. In addition, the French 
com]ianv has received 24 options on its 
Caravelle airliner wliicli alreadv is in 
service with Air France and S.AS. 


tlirough natiuiializaition under ii labor 
govermiiciit. Others would like to 
sec it take place quietly through amal- 
gamation arranged by tlic machinery of 
coroorations. 

U'hcre the industry policy will go 
after the forthcoming national elections 
is anybody’s guess. It depends on the 
govcriimeiit imd the lobbies of unions 
and industry in the post-cIcction davs. 



GNAT TRAINER lands with drag chute streaming and rubber bimiing off the tires. Quantity order is expected from R.AF. 
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USAF Considers Establishment 
Of Integrated Materials Center 


M’asliington— Air Force is considering 
formal cstiiblishmcnt of an integrated 
Materials Central to sene as the focal 
point of all materials rcsearcli and dc- 
\elopmcnt now under n-ay. 

Nlatcrials Labonitorv at Wright Air 
Dcrclopiiicnt Center already has started 
functioning as a clearing house for 
evaluation data on materials programs, 
but has not vet been formally desig- 
nated the Materials Central. 

The Materials Central would serve 
as an information clearing house and 
provide a single place where require- 
ments. programs and technical evalua- 
tion data would be avail.iblc to industry 
and the inilitan’ services. Project was 
described hv .\Iaj. Gen. Marvin C. 
Dcinlcr, US.AF director of research and 
development, at the 14th annvial meet- 
ing of tlie Arnied Forces Chemical 

University Program 

nem- universitv program for 
slrviiglhciiing the materials research 
effort was detailed by George P. Sut- 
ton. chief scientist of .Advanced Re- 
scvirch Projects .Agency. .ARP.A has 
committed SI? million to support es- 
tablishment of materials research lab- 


Minuleinau Silo Test 

Ednards .\FB. CoIif.-l''iisl (till-scalc 
model of .Air Force's Mimiteinan solid 
liiupdbiit ICBM was launched here 
last week from an underground silo test 
inst.illatiun. Only the first stage of the 
missile contained propellant. The sec- 
mid and third stages were dunnnics de- 
signed to simulate w'ciglit and configura- 
tion characteristics uf the missile. 

Prime purpose of tfic launch was to 
test design chamctcristies of operational 
launch silos. 

Two of the nndeigtound instolbtions 
have been constnictcd here, each meas- 
uring 26 ft. in diainctet and 6? ft. deep 
( \W Sept. H. p. 3?). 

First stage contained only enough 
propelbnt to accomplish the silo bunch. 
It probably was a bnllerpbte version of 
the unit rather than the actual stage 
projected for the operational Miniitc- 

The full-scale model was tethered for 
the test and was restrained from free 
flight by a long nylon cable attached to 
the missile nose, which permitted it to 
reach an altitude of onlv a few hundred 

.A series of tests will be conducted at 
the Edwards site to investigate silo 
characteristics. 


iiratorics in a number of universities 
vvhit'li will aimisinc tlie talents of vari- 
ous scientific and engineering disci- 
plines. 

ARP.A intends the program as a 
training ground for new specialists, as 
well as a source of basic research work 
in the materials field. 

Commenting on the increasing de- 
mand for more advanced materials as 
weapon systems move into new environ- 
ments. den. Dcmlcr said the military 
services arc finding it increasingly neccs- 
san- to turn to basic research for the 
significant breakthroughs essential to 
progress. 

He said that more knowledge is 
needed about fundamental processes 
and properties and that, through bet- 
ter understanding of these factors, 
some master plan niav be found for 
producing compounds with predeter- 
mined mechanical, chemical and physi- 
cal characteristics. 

Gen. Dcmlcr said that sncli molecu- 
lar engineering could totallv revolution- 
ize materials development, and he sug- 
gested that, iii.stcad s)f spending years 
characterizing substances in order to 
find one that will do a job, a future 
chemist mav synthesize a material 
specificallv tailnicd to the job. 

Propel Ion f Developments 

Devdupment of high-ene^y solid 
propellants was discussed by Dr. Evan 
C. Noonan of the Naval Ordnance 
taiboratorv. Noonan stressed tlicsc 

• Most fmitfiil area for high energy pro- 
pellant research appears to be in the 
region where low molecular weight gases 
are formed at reasonable flame tem- 
pera turcs- 

• Energetic binders should be substi- 
tuted riir part of tlve oxidizer in com- 
posite piopcllants in view of the require- 
ment for higlr elongation at maximum 
stress for case bonded propellants. 

• Energy content of elastomeric bind- 
ers used in composite propellants should 
not be sufficient to support detonation 
in order to avoid detonation sensitivity. 

Drawbacks of using an algae system 
to produce oxygen on long space trips 
were outlined bv .Alton E. Prince of 
the Wright .Air Development Center 
Materials Laboratorv'. 

Prince said it is possible to produce 
sufficient oxvgen by using single cell 
algae in a pliotosynthesis system, hut 
lie also pointed out tliat, "when one 
tries to grow these minute plants, it 
doesn’t take long to learn that they 
have all the perversities of some of the 
miilticcllcd higher urganisms, but tlicy 


can't read and frequently won't follow 
directions, 'lliesc small plants mav Ire 
used for lack of another way on the 
first long-range trips into space, but 
there has to be a better way. a more 
reliable way, to produce oxygen." 

W'.ADC .Aerospace laboratory has 
studied some other methods of pro- 
ducing oxygen, including plrotolysis of 
water by solar energy, a system that 
would be more efficient outside the at- 
mosphere where there is more ultravio- 
let light. Prince said one of the more 
successful svstems depends on photo- 
lytic oxidation and reduction uf ceron.v 
and eerie perchlorates, as photoivtic 
catalysts, in perchloric acid solution. 
Electrolysis of water is another method 
under study, and among nou-biological 
methods of producing oxygen. Prince 
said this approach appears most fea- 
sible. 

Bioeleetronie Possibilities 

Commenting on the possibilities of 
bioclcctronics. Prince said that in view 
of the reported discovery of the syn- 
thesis of "giant" protein molecules, tlic 
cliemical and electrical nature uf nerve 
cell processes sliould be studied so that 
more can be learned of their ability to 
search out, identify and make decisions. 
AA'ith more knowledge of the inoleculat 
structure in the living cell. Prince said 
"the svilthesis of polvmeric chains 
which would be responsive to an elec- 
tric signal, select the necessary infor- 
mation and make a decision is a neces- 
sity. 

”'nie ultimate purpose would be 
to utilize the materials developed in a 
devia- which could accomplish com- 
parable activities. .And certainlv such a 
material would find wide use in guid- 
ance systems in vehicles for the ex- 
tended exploration of space." 


CayiorH Heads Bell 

Niagara Falls. N, Y.— Harvey Gaylord, 
former senior vice president of Bell 
.Aircraft Corp. and head of its wholly- 
owned subsidian', Bell Helicopter Corp.. 
was named president and chief executive 
officer of the ovenall corporafioit last 

Gaylord, named senior vice president 
of the parent firm last year, succeeds 
Lestoii Faneuf, who took over the post 
ill 1956 upon the death of founder 
Lawrence D. Bell. 

Faneuf will remain os chairman of tlie 
board and chairman of the executive 

\ Beil spokesman said that, for the 
time being at least. Gaylord will divide 
his time between the corporation's home 
office at Niagara Falls and Bell Heli- 
copter’s Fort AA'orth plant, retaining 
his home in Texas until after the first 
of the year. 
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Boeing Fabricates Minuteman ICBM Silo Sections 

Miniiteman solid |iropcllant intercoiiHnenhil ballistic missile silo sections arc being fabricated by Boeing .Airplane Cn.'s Aero-Space 
Division. Sections arc about 9 ft, high and mute Ilian 18 ft. hi diameter. Undcigtoimd silo test sites ate now being completed at 
Edwards AFB. Calif. (AAA' Sept. 14, p. 33). Silo test site consists of a pair of holes, each 83 ft, deep and 26 ft. in diameter, separated 
bv' about 400 ft. between centerlines. Each bole will contain an elevator for jicrsaiiiicl and parts which will parallel the IS-ft.-dia. 
Mimiteinan silo. These silos will be used for tests of the Minuteman first stage. Tnmcatcd cones in background arc structural fairings 
for duminv noses which will be used in initial Minuteman silo test firings. 


News Digest 


Fairchild Engine & Airplane Corp. 
lias r.iiscxl tlic price of its F-27 turbo- 
prop transport from Sf'35.000 to S720,- 
000; price of the F-27A, fomicrlv S695.- 
000. will be 5780,000 in ' airline 
configuration. New prices include higher 
authorized gross weight and standard 
iiitliiic interiors |A\A' .Apr. 13. p. 129). 

Snd Aviation has flow n its first Sikor- 
sky 11-34 hcUcopter. built completciv 
under license in France (AW June 29, 
p. 28). 'nie l''reneli company has a gov- 
ernment order for ! 30 of the heaw heli- 
copters. 

Canadian Pacific .Airlines has ordered 
two additional Bristol Britannia turbo- 
prop airliners to Ire delivered to Van- 
couver. B. C., in October and Novem- 
l>er. The order brings Canadian Pacific's 
fleet of Britamiias to eight, and total 
Britannia sales to 80. 

First Bell IIU-IA turbine-powered 
helicopters delivered to U.S. Aniiv field 
units nave been flow n to the 101st Air- 
borne Division’s .Aviation Companv, Ft. 


Campbell, Ky. Initial duty at I't. Camp- 
bell will be to check out the unit's 
helicopter pilots- llic IIU-IA, which 
has attained speed of 160 mph. in level 
flight, probably will sec active duty with 
the lOist during its maneuvers next 

Norden Division of United Aircraft 
Corp. will build a multi-million dollar 
engineering research and manufactur- 
ing facility on an 80-acrc tract at Nor- 
walk. Conn. Unit will consolidate Not- 
den O|x;ralions now carried on at 
Stamford and .Milford. Conn., and 
AATiite Plains, N. A'., according to Rob- 
ert A. .Astinvvall, general manager. 

Hawker Siddeley Crou)>, Ltd., has 
won control of I'lilhmd Aircraft, Ltd., 
in 3 bid to buy all outstanding shares in 
tlic ctmii>any. Its offer (AW Aug. 3. p. 
50) was accepted bv lioldet.s of 1.4 mil- 
lion shares, over 90% of the total. 

Radiation. Inc., I'lotida Division, will 
develop and in.vtall communications 
and tracking antennas for Project Cour- 
ier, Advanced Research Project -Agency’s 
program to csbiblish a world-wide com- 
munications system using satellite rclav 
stations, under a 51,283.000 contract. 


X*15 Files on Power 

Edwards AFB, Calif.^North .American 
Aviation's X-15 high-altitude research 
plane flew' last week under rocket power 
for the first time. It was lavnichcd at 

38.000 ft. from a mother B-52 bavcliiig 
at 235 kl. I.AS with N.AA’s Scott Cross- 
field at the controls. 

Two bancls of the rocket powerplant 
ignited almost Immcdutcly. Hie remain, 
ing six bands ignited in 3-5 sec. after 
launch. Total thrust w-as approxiinatelv 

16.000 lb. 

Gross weight ol the X-13 at launch was 

33.000 lb, and maximum rclocitv 
achieved was in excess of Mach 2. Cross- 
field carried out a shallow climb to 

50.000 ft. and then hinicd hack to 
Muroc dry lake bed for landing. Powered 
flight bsted 3.5 min. and total dma- 
bon of flight was approximately 10 min. 
Maximum acceleratiou was 5g, and better 
acceleration values than ex|iccted were 
achieved. 

Speed at landing was about 180 kt. 
IAS. Approach ond buding were verv 
smooth and toll out was about 8,000 ft. 
Final approach and flare were in contrast 
to oscillations which were experienced 
during the first iiiipowcrcd flight. Air- 
craft used was the second delivered so far. 
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AIR TRANSPORT 


Hector Quits, Says CAB Unsuited to Task 


Letter of resignation criticizes hoard practices; 
departure could delay passenger fare case ruling. 

By L. L. Doty 

Washington— J. Hector resigned from the Ci\il Aeronautics Board 
last week with a blunt charge that an independent agenev is “not competent” 
to regulate a vital national industn- in the public interest. 

In a letter of resignation to President Eisenhower tliat bristled with sharp 
criticism of Board practices in controlling the airline indnstn-. Hector lashed 
out at the present regulatory system which, he said, ''hobbled” civil aviation 
and docs not work, ^\'itb the letter. Hector submitted a 72-page critical 
survey of independent agencies which called for the transfer of polics-making 
and administratis'c functions to an executive department, with mainr litigation 
cases being handled through judicial processes. He also proposed the for- 
niulation of general standard.s and polics that would appiv to all major 
cases in a mo\ c to create an administrative bod\ that combines policv-niaking 


with adjudication. 

In ‘‘regretfully" accepting the rcsig- 
iiatiou. Fisciihowcr said he was sending 
Hector's ideas "to the Sccretatv of 
Commerce under whose direction a 
general study cnconi|)assing the whole 
subject is under way." 

Hector's resignation, effective iinuic- 
diiitcly, drops Board membership from 
.1 full total of five to four and inav dclav 
a White House decision to give Ch.iit- 
inan James Dutfee a recess appointment 
as ludge of the Federal Court of Claims, 
'lire Court of Claims convenes in 
October. 

If Durfec .sliould win a recess appoint- 
ment, lioucvcr, and leave the Board this 
fall, tire Board membership would be 
reduced to only two veteran members— 
Vice Chairman Chan Ciimcv and 
G. Joseph Minctti— since flamiar Den- 
ny's tenii expires tire end of tliis v’car. 
licnnv reportedlv has no devire to serve 
a second six-vear term. , 

Industry observers close to CAB arc 
concerned ov er the prospects of a Board 
consisting of two experienced and three 
new members, once Dnrfcc. Dennv and 
Hector are replaced, in view of the ma- 
jor cases now pending before tlic Board, 
particularlv the General Passeiieet Fare 
Investigation. The Board «n function 
w ith as few as three members who con- 
stitute a quorum. 

'Fliis situation places Franklin Stone, 
the Board's general counsel and a con- 
tender for a Board seat, in a favorable 
position as a 1\Tiite House choice be- 
cause of his long experience with the 
CAB. 

Other contenders to fill the c.x- 

E cted openings include former Rxrpub- 
an Sen. Charles Potter of Michigan, 


former Republican Congressman Pat 
Hillings of California. Edward Sweenev, 
a Washington attomev, and George M. 
Moore of tlic Post Office ncpartiiient. 

Hector's iesi|nation did not endear 
him to fellow members of the Brr.ird 
since his action was taken suddenly 
without any warning or any consulta- 
tion with his colleagues. In all his 
Board activities in the past. Hector has 
alw'jvs worked aimpletely iirdcpeiid- 
ently. In addition, llector’s criticism 
of tlic Board’s ptnccdutal processes has 
served In bring to light a low morale 
factor that exists in some areas at staff 
level. Staff members, for example, have 
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expressed priv-atcly a sense of deep frus- 
tration in formulating plans and pro- 
grams that arc rejected by the Board 
because of a lack of poliev in the first 
place and, tlicy sav. a lack of Board 
guidance in tlie second place. 

Hector first publicly disclosed his 
dissatisfaction vvitli tliis issue in a re- 
cent speech before' tlic .American Bar 
-Assn, ill Miami. Citing the pioliicnis 
an examiner has in writing an initial 
decision. Hector chose tlic Seven States 
Case as an example of the Board's enm- 
hersomc process in reaching decisions 
and said: 

"Now if is ckvir that the exauiiiict 
. . . had onlv the remotest idea of 
wliat tlie Board wanted him, to do. 'I'riie 
lie liad some miscellaneous Board prece- 
dents to go on, hut no rt-.il policies to 
guide liim in tlic foniiuhitioii of a major 
new local service jilaii. So he flmindered 
around for two vears formulating his 
own plan onlv to have the Board dis- 
.igrcc vvitli him on basic poliev and do 
the wliolc job all over.” 

In this speech. Hector also made his 
strongest open attack on Board prac- 
tices. .Agiin referring to the Seven 
States Case which took tlirce vears to 
complete, lie cliarged; 

"If a private liusinesv tried to con- 
duct its affairs this, wav it would go 
broke. If we tried to make our foreign 
policy or plan our national defense this 
way. we would still be a third rate 
power. -And. if we keep on trviiiE to 
plan our national transportation svs- 
tem this, way, we will wake np in' a 
national eme^cucy one dav and find 
tliat it won’t do tlie job. Cle-arlv these 
procedures, must he overhauled.’' 

[u his:!nCTiior.induiii tcr tlie President. 
Hector eriticii’qd tlic Board's reversals of 
the oxiimiiier's -decisions in the New 
A'ork-F’lorida and Great Lakes-South- 
cast Service Cases. At no time, how- 
ever. did he .single out an individual 

Hector, who up to the time of his 
resignation had served onlv two and 
one-half yens of his six-year tcmi, has 
long crusaded for more competition 
and less regulation. In the past six 
months, no less than five of his dis- 
sents have expounded this pliiloso|)liv. 
Recently, he hluntlv critieixed Boittd 
proceedings in a dissenting opinion 
when lie stated that allocation of time 
to witnesses in service cases was "an 
unfair mode of procedure” because of 
tlie disproportionate representation of 
the cities involved. 

Hector, along with his colleague 
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Hawaiian Statehood May Resolve 
Northwest-Pan American Dispute 


G. Joseph Minctti, a proponent of lower 
fates and never lias shown any indica- 
tion that he would support a f-atc in- 
crease in tlic General Passenger F'arc 
Investigation. 

However, his dissensions indicate 
that he would be willing to allow fates 
to reach a natural level tlirough competi- 
tion. He emphasized this point in his 
letter of resignation when he said: 

"It is mv belief also that we are try- 
ing to regulate far too many details of 
civil aviation— details which could bel- 
ter be left to management discretion 
and the free play of coinpctition.” He 
added: "Provided the government re- 
tains always the basic residual powers 
necessary to prevent unfair competitive 

E racticcs or excessive profits under a 
‘dcral license, many of out detailed 
controls of rates and practices of the 
airlines could be terminated.” 

He gave every evidence of possessing 
a full appreciation of a free enterprise 
system as a key to air transportation 
success. For example, in dissenting 
against a majority opinion to requite 
carriers to publicly disclose equipment 
purchase pfans, ho said, "since equip- 
ment purchasing mav be an important 
competitive weapon ... I think a car- 
rier should be allowed to keep its de- 
tailed plans confidential if it so desires." 

His failure to win over a majority of 
tlic Board members to his views on less 
regulation was undoubtedly one of his 
reasons for resigning. A study of his 
activities during the p;ist two and one- 
half vears indicates that lie may finally 
have been forced to rebel openly against 
a svstem wliicli he felt barred him 
from doing the job tliat he believed 
needed to be done. Ho fouglit for "a 
good, old-fashioned profit incentive.” 

In his Miami speech, ho reported 
that he is not opposed to full process 
and judicial procedures in route cases 
but that a "great mam- irrelevant as- 
pects” of these procedures could be 
eliminated. In discussing the Seven 
States Case, he said "there was not too 
little judicial process here, there was too 

An analysis of Hector's views on the 
Board’s current structure shows that he 
apparently holds some strong opinions 
as to just what steps can he taken to 
correct the existing problems. Fssen- 
tiallv, there is strong evidence that he 
would apply judicial processes to com- 
petition, licensing, selection of appli- 
cants and rate regulation in critical eases 
and then combine these processes with 
streamlined procedural steps along the 
lines of svstems employed by executive 
agencies or business corporations. 

Broadly, he would establish general 
standards and poliev to apply to all 
major cases in an attempt to create an 
administrative bodv tliat blends policy- 
making with adjudication. 


Washington-Statehood status of Ha- 
waii mav help resolve the 10-vcar kittle 
betw-cen Pan .American World .Airways 
and Northwest Airlines for control of 
the Pacific Northwest-Hawaii route. A 
Civil .Aeronautics Board hearing ex- 
aminer last week recommended that 
tlic route, now a inter-state fliglit. be 
served permanently by a single airlinc- 
Noithwest. 

Examiner Ferdinand D. Moran based 
his reeomniendalion on the ground 
tliat the route will support only one 
carrier and proposed Northwest as his 
choice from both an economic and 
incentive standpoint. Moran’s report 
also emphasized the fact that the route 
is now inter-state transportation, elimi- 
nating the necessity for White House 
approval of the CAB derision, which 
twice in the past 10 vcats has placed 
Pan American back on the route after 
the Board had named Northwest as the 
sole operator. 

'I'tacing the background of the route 
battle, Moran pointed out fliat the 
Board first selected Northwest in 194S 
in the Pacific Northwest-Hawaii Service 
Case and denied Pan American’s appli- 
cation. The White House, he said, 
approved the CAB decision but subse- 
quently directed that Pan American 
also should be given similar authority 
since insufficient weight liad been given 
to the needs of the Pacific Northwest 
for direct service beyond Hawaii. In 
the West Coast-Havvaii Case, tlic Board 
selected Northwest for permanent cer- 
tification over the route and found that 
Pan American's autliority should be 
terminated. The White House, Moran 
noted, again directed that both airlioes 
be certificated for an additional thrcc- 

Statehood granted Hawaii on -Aug. 
21 places the route consideration in an 
inter-state classification not subject to 
Section 801 of Federal Aviation Act 
wliicli makes air carrier certification for 
overseas or foreign air transportation 
subject to presidential approval. 

"Criticar question remaining, .Moran 
said, is vvliethcr the route sliould have 
two carriers, since traffic for the two 
carriers last year amounted to onlv 
about 26 passengers per day in each 
direction for each airline during the 
peak travel season. He estimated that 
this figure will increase to an average of 
only 29 passengers per day for this year. 

Operational figures submitted by the 
competitors show that tliey suffered a 
combined operating loss of more than 
$3.3 million during the past two years, 
Moran said. 

Daily frequency of jet flights by Pan 


.American and Northwest by early 
1961 would result in an over capacity' 
of available scats, lowering the load 
factor for each carrier to only 40% as 
compared with Northwest's 37.8% for 
the route in 1957 and Pan Amcriai's 
>3.4%, Moran said. 

Noting that both airlines had lost 
heavily on tlie route and could he ex- 
pected to do so in the near future, 
Moran said the situation is inconsistent 
with CAB's statutory obligation to pro- 
mote sound conditions in the industry. 

".As experience has proved,” he said, 
"there is no justification for authoriz- 
ing more than one carrier to operate 
over tlie route. The Board twice found 
need for only one carrier and the rec- 
ord of wliat has been achieved by kvo 
carriers in the market reaffirms that 
finding." 

Moran added that Northwest would 
have a greater incentive to service the 
route since, in times of equipment 
shortage, Pan American would favor 
its California flights because 86.5% of 
the U. S.-Honolulu traffic uses Califor- 
nia gateways. 

Rickenbacker Urges 
Transport Emphasis 

London— E. V. Rickenbacker, East- 
ern Air Lines board chainnan, urged 
last week that greater cinpliasis he 
placed on development of air trans- 
portation as a key to world peace. 

Delivering the sixteenth Brancker 
Memorial Lecture at the Institute ol 
Transport, Rickenbacker said "we have 
long since reached the point of crisis 
in our world affairs where the true po- 
tential of the airplane as a power for 
peace must be fully exploited to meet 
the urgent needs of mankind.” 

Terming the past development of 
air transportation "nothing short of 
spect-aculat,” Rickenbacker added tliat 
the growth thus far lias been attained 
on the "relativelv few crumbs out civil 
aviation has been able to garner from 
the heaping platter of our military de- 
velopment . . . through our failure to 
recognize the transport airplane's power 
for peace, it always has b«n. and still 
is today, the stepchild of the aviation 
industry.” 

■|'he Eastcni executive said that di- 
version of a small fraction of the funds 
being spent on militarv developments 
could, “more than all the political con- 
ferences," help erase the "economic 
inequalities and political uncertainties 
that stand in the way of man’s peaceful 
progress." 
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Vickers Enters Initial VC.IO Production 


Weybridge, England— Britain’s big- 
gest aircraft project, the four-jet Vick- 
ers VC.IO transpott, is beginning to 
take shape in jig and component con- 
struction here. 

The VC.IO has been ordered by 
British Overseas .^iraass Corp. for de- 


liveries starting in 1965. Initial order 
nns for 5i complete aircraft poncted 
by Rolls-Rorcc Conway bypass en- 
gine's, with a total value of about S168 
million. BO.\C also has an option for 
20 additional planes. 

First of the VC. 10s is expected to 


fiv in less than two vears and should 
be at Farnborough in 1961. 

Fuselage and wing structural jigs arc 
being built now on the main factory 
floor here, and a complete wing torque 
box specimen section is nearing com- 
pletion. fuel systeirr test rig is also 

In addition to these full-scale com- 
ponents, much model work has been 
done in fisc Vickers wind tunnels and 
eight others located in Britain. More 
than 2,000 hr. test time has been ac- 
cumulated on fisc large models used 
for low-speed tests, 1 1 used for detailed 
low-speed work, and 18 usexi for high- 
speed dcsclopnicnt. 

Ditchings Simulated 

Simulated ditchings base been made 
with models, and powcrplant inscsti- 
gations— including engine intakes, noz- 
zle and silencer studies— base also been 
eoniplcted for the design. 

F'irst engineering and performance 
details of the big trans|)ort were rc- 
lea.scd at the 20th Societs- of British 
.■Virciaft Constnictors I'lying Di.splay 
and Exhibition. Calculated perfonii- 
ance emphasized tlic design aim of 
Vickets' engineering teams to produce 
an airplane with large payload and out- 
standing airfield performance. 

File company says there were two 
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Phases 

tvpes of designs possible at the time 
they began work. The first would have 
been a Faster second-generation trans- 
port; tlio second would have featured 
airfield perfonnance and economv. 
They chose the second, concentrating 
on obtaining airfield performance for 
a 600-mph. cruise speed. 

nicsc kinds of design parameters 
mean a clean wing, with high-lift de- 
vices and all the latest tricks of the 
aerodynamic trade. A cltan wing 
meant engines at the rear, as in the 
Slid .Aviation Catavelle. and Vickets 
chose four Rolls-Royce Conway en- 
gines, pylon-mounted in pain. Cur- 
rent production Conways arc rated at 
17.500 lb. thrust each, but by the time 
they ate needed for the VC.IO they 
niav be developing about 1.000 lb. more 
thrust, with a further increase possible 
to about 20,000 lb. 

Major performance requirement was 
a nhnimuin restriction on Fakcoff 
weight at hot or high airfields. The 
VC.IO is being designed to a takeoff 
maximum wei^t of 299,000 lb. and 
has a 58,000 lb. design pavloitd. Cal- 
culations show that the maximum re- 
striction imposed on the plane would 
be at Kuala Lumpur, .Malaya, wliieli 
has a 6,000-ft. runway at a field alti- 
tude of 1,000 ft, and a temperature on 
the order of 90F, For this condition, 



MOCKUP shows layout of forward portion of the VC.IO flight deck. The ccKkpit has 
five seats— for pilot, copilot, flight engineer aud navigator, plus a check pilot or observer. 


a 7,000-ft. elevation with a prevailing 
average temperature (used for calcula- 
tions) of 7>F. Calculations include one 
hour and 250 mi. rcscnc fuel. 

Standard layout of the VC.IO cabin 
gives six-abreast seating on a 54-in. pitch 
to 150 passengers. Five toilets, two gal- 
levs and doubTe passenger entrances are 
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NEW FROM COLLINS 


AIRLINE QUALITY AUTOMATIC FLIGHT CONTROL 
FOR LIGHT AND MEDIUM TWINS 


Advanced performance automatic 
flight control and instrumentation, never 
before available in lightweight systems 
for twin engine aircraft, are now offered 
in Collins new AP-102 Automatic Pilot 
and FD-107 Integrated Flight System. 

The AP-I02/FD-107 are combined 
to provide complete, transient free auto- 
matic control and monitoring of all 
modes of automatic flight. Flight di- 
rector steering, integrated "flight pic- 
ture" navigation and primary attitude 


instrumentation are also provided for 
manual control of aircraft in a combi- 
nation system weighing 89.6 pounds. 

The AP-102 enables automatic con- 
trol of all standard flight maneuvers; 
acquisition and holding of selected head- 
ings: glideslope and localizer course 
following during final approach with 
automatic crosswind correction; auto- 
matic trim and control of pitch attitude, 
and automatic level off and hold of 
selected altitudes. 


Replacing at least four single purpose 
instruments on conventional instrument 
panels, the two integrated instruments 
of the FD-107 provide primary atti- 
tude and navigational situation infor- 
mation during either automatic or man- 
ual flight. A steering pointer monitors 
the automatic pilot during automatic 
flight and presents computed flight di- 
rector steering during manual flight. 
The FD-107 utilized without the Auto- 
matic Pilot, weighs only 22.5 pounds. 



COLLINS 


narm^iirivi 


LIGHTWEIGHT AUTOMATIC PILOT AND 
FLIGHT DIRECTOR 




tr. i 






inclitdcd in the layout; the ctesv has 
separate toilet and a rest area. 

Tlitee other alternate arrangements 
have been ptoposed to airlines by the 
company: 

• First cabin class, which takes IDS )>as- 
sengers seated six abreast with 40-in. 
scat pitch. 

• Standard first class, citlicr for 8S 
passengers five-ahreast with 40-iii. scat 
pitcli, or 70 passengers in fout-abrc-.isl 
seating witli the same pitch. 

• Liixuty class, with 52 passengers in 
fiiily reclining seats, four abreast on a 
54-in. pitch, and room for nine osor- 
iic-.id berths- 

Mused class configurations can be 
arranged by using non-stnictural bulk- 
licads to divide the cabin into separate 

VC.IO's flight deck has room for a 
crew of fis'C; pilot, copilot, fliglit engi- 
neer and nasigator plus seating for a 
fiftli, who could be a check pilot- Tlie 
fifth scat is so located that it can be 
mosed on its rails to a position behind 
the pilots' console, so the fiftii man 
can supctsisc or observe operations of 
lioth crew members. 

Freight Capacity 

I’rciglit liolds below tlic cabin floor 
give a total capiicih of 1,450 cu. ft. 
The hold forward of the wing has a 
535-cu. ft- cappcits, and the after hold 
takes 815 cu. ft. 

M'ing structure is three-spar, using 
inttgrall' milled skin panels. Fuel is 
carried in the main .structural box in 
four bavs, and there is a fuel transfer 
tank in the wing center section. 

Lateral control is handled by six 
spoilen and conventional ailerons di- 
vided in halves to give four separate 
aileron surfaces. 

Aileron and spoiler powers are ap- 
proximately equal during actual cruise 
conditions. 



NORMAL RANGE at Iiigh deusity loading is neasly 5,000 stat. nit. before using rcseivcs. 
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COMING THIS FALL 


UNITED AIR LINES BRINGS YOU 

THE WORLD'S NEWEST AND FINEST JET, 

THE DC-8 JET MAINLINES 



Newest, biggest, roomiest, quietest of all the jets. 
This is United Air Lines new DC-8 Jet Mainliner. 
Bigger than any other jet now flying or being built 
. . . roomier than any other jet with special com- 
fort control seats . . . quieter than any other jet 
thanks to special soundproofing inside and out. 
United Air Lines took extra care to make this the 


best jet service for you— First Class or Custom 
Coach. Make your reservations now coast-to-coast. 
Cali your travel agent or United Air Lines. 



EXTRA CARE HAS MADE IT THE BEST OF THE JETS 




British Demonstrate Transports at Farnborough 

Vick..s VanB„i,,d (rightl, in new Btitisb 

S’.oJ'rLj.id'!' ObLfm" wn™ in ‘ 
p.c»xi witl. (be Va,,g.utd’s tirge si« and 
fligbt cbamclerisHcs Ifor pilot iei»rt, see 
A\S’ Sept. 14. p- 541. -Ilie tiansport b»s 


mi. stages. cnm,nrcd nitb 60 to 81 pas- 

Coinet 4 (AW July 1},' p. 52). llie 4B 
.a, designed specifically for a BEA ,c- 


AVIATION WEEK, Se 





Bird High View of a Jet Age Symbol That big 

lift, high-speed, wing below is American Airlines' Jet-Powered Electra Flagship. To most 
of the 77 cities on American's routes this luxurious turboprop represents the beginning 
of the Jet Age. 

American has chosen Sinclair Turbo-S Oil to lubricate this new Flagship series — just 
as they have relied exclusively on Sinclair to protect their fleets for more than 25 years. 
This proof of dependability is assurance that you. too, can place your confidence in 
Sinclair Aircraft Oils. 


^ Sinclair Aircraft Oils 


Port Authority Breaks With NATCC 


By Glenn Garrison 

New York— Long-standing differences 
over jet aircraft noise hasc finally 
caused an open break bctuccn the Pori 
of New York Autborih- and the Na- 
tional Air Transport Coordinating 
Committee, local anti-noise group 
whose cxecutire committee chairman is 
American Airlines President C- R. 
Smith. 

American svas characterized by the 
Port Authority earlier this month as 
"the one jet operator with a completely 
unacceptable conformance record" as 
far as the Port .Autboritv's jet operating 
rules at New York International Air- 
port arc concerned. The NATCC has 
its own set of anti-noise procedures for 
both piston and jet aircraft, and its 
membership includes all U- S. jet oper- 
ators using the airport. 

Describing NATCC’s and the Port 
Authority's views on the aircraft noise 
problem as “not compatible." Execu- 
tive Director Austin Tobin has an- 
nounced the complete withdrawal of 
the Port Authoritv from NATCC mem- 
bership. The move followed a recent 
public hearing at Idicwild bv a House 
committee concerned with aeronautics 
and health and safety, during which 
NATCC Executive Director Charles E. 
Roscndahl charged the Port Authority 
with action "so misleading as to be 
danvaging to the entire industry effort 
toward reduction of the (noise) prob- 

Roscndahl also said "thete would be 
less confusion and there might be more 
result if the airport operator would not 
endeavor to fonn and enforce rules in 
an area whicli has logically heen re- 
served to federal jurisdiction." 

Tobin noted these charges in his let- 
ter of withdrawal, which was addressed 
to Smith as NATCC executive com- 
mittee chairman. Tlic Port Authoritv 
official said his agenev "naturally ciin- 
not sujyort. financially or otherwise. 

which denies the riglit of t^- owner 
.and operator of an airport to icc|uire 
that its facilities sliall be used only in 
such a way that it is compatible with 
the reasonable cnjovment of their prop- 
ertv bv tlic airport neighbors." 

During a recent hearing at Idlewild. 
both NATCC and the Pott Authority 
put statements into the record outlining 
their positions on the jet noise question. 

Director of Aviation John R. ^\'iIev 
of the Port Authoritv said his agenev 
had pioneered in the recognition of the 
aircraft noise problem. By its early finn 
stand, he said, the Port Authority con- 
tributed heavily to the development of 
noise suppressors. It also sponsored 


"scientific studies of noise . . . which 
permitted the development of stand- 
ards in this highly technical and com- 
plex field." 

Wiley said the Port Authority has 
the power to enforce its regulations re- 
garding the use of jet aircraft at the 
airport, and could withdraw permission 
from a noii-confonning airline. How- 
ever. Wilcv said, such action would be 
"an extreme sanction." 

Executive Director Roscndahl of 
N.M'CC said that over the years since 
1952 when his organization was formed, 
there has been a generally diminishing 
trend in objection to aircraft noise at 
the New York airports. During the 
summer of 1959, however, the problem 
lias become mote acute and "a rather 
widespread belief exists that this is 
occasioned by the introduction of 
operations by turbojet aircraft." Rosen- 
dalil said. The airport operator has set 
up certain recommendations for turbo- 
jet takeoffs, and "it would appear that 
bv its public applause of some airlines 
for adhering completely to these recom- 
mendations, and Dv its public condem- 
nation of others, the airport operator 
has contributed greatly to the belief . . . 
that lack of conformance with its turbo- 
jet takeoff recommendations is the core 
of the present aircraft noise situation 
,at Idicwald. 

"Responsibility for rules and regula- 
tions which govern the flight operation 
of aircraft lies with the federal govera- 



incnt, and not with any other agency," 
Roscndahl contended. 

,\n NATCC appraisal of published 
violations of Port .Authority procedures. 
Roscndahl said, covered one airline for 
June. July and most of .August ,ind .a 
second carrier for 27 days in August. 
Total was 5-15 violations. Oiilv 71. or 
21%, of the takeoff violations resulted 
in complaints, Roscndahl said. Furtber- 
motc, Roscndahl questioned whether 
the noise problem could be gaged ac- 
curately by the volume or nature of 

A few days Ircforc the hearing, the 
Port .Authority sent to the jet operators 
and to local community leaders another 
in its series of reports on confonnance 
to Port Authority procedures, this one 
for the month of August. Tlic letter 
noted “an encouraging improvement" 
for the month, with conformance at 
74.7% of all jet hikeoffs compared with 
70% in July and 59% in June. 

Trans World Airlines, the letter re- 
ported. had shown an "especially pleas- 
ing" iniprovenicnl following a senes of 
discussions "to clear up some of the 
misunderstandings.” 

But American, the letter continued. 

. . remains as the one jet operator 
with a complctelv unacceptable con- 
fomiance record and no clear signs that 
it is m.nking any real effort to protect 
the airport's neighbors from excessive 
jet noise. . . . We have had no assur- 
ance whatsoever from American that it 
is disposed to take any positive steps 
to improve its record. ... On the 
August record of American Airlines, 
which it is my unpleasant duty to sub- 
mit to you here, their operations arc 
being conducted in wilful disregard of 
the public welfare as respects con- 
foniiancc with the Port .^uthoritv’s jet 
noise reduction procedures." 

American President Smith, in his ca- 
pacity as NATCC executive committee 
chairman, replied to Tobin's letter witli- 
dtavviiig the Port Authority from 
NATCC. The Port Authoritv, airlines 
and N.ATCC all have the same objec- 
tive in finding a way to minimize air- 
craft noise in the area. Smith wrote. 

But while there is no difference in 
objective, Smith added, . . thete has 
been and there is a snbshintial differ- 
ence in opinion about the philosophy 
and the detail of the program proposed 
and insisted upon bv the Port .Autlior- 
ih-. It is evidently the position of the 
Port Authority that if can accept no 
program except its own and that if 
others do not agree with the detail of 
that program [then] the firms and agen- 
cies which should cooperate in a mutual 
program can find no way to work 
together.” 
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SHORTLINES 


► Aloha Airlines will add three more 
h'airchild F-27 turboprop aircraft to its 
ficct, doubling the number of I-'-27s it 
now operates, under a $2,161,500 order 
pbted with Fairchild- Par-ment will be 
made through a combination of debt 
and cquit)’ financing- Delivers- is slated 
for February, March and May of next 


► American Airlines carried 760,000 
passengers 578 million revenue passen- 
ger miles during August, for 8% and 
20% gains respectively. Air mail ton- 
miles rose nearly 10% to 1,565.000. 
Express for the month «as 970,000 
ton-miles, up 2%. 

► British Overseas Airways Corp. is 
scheduled to begin dc Havilland Comet 
4 jet transport scn icc to lohannesburg, 
South Afric.i, and S.ilisbiiry, Federa- 
tion of Rhodesia and Nyasaland, on 
Dec. 1. BOAC expects to maintain 
scheduled flight times of 17 hr. to 
Salisbury and 18 hr. to Johannesburg. 

► Hawaiian Airlines reports that it car- 
ried almost 64.000 passengers on its 
iater-island services during August, a 
7% increase over the same month of 
1958. 

► National Airlines reports an increase 
of 27% in passenger originations from 
New York in August over those for the 
same period of last vear. Tlic airline 
attributed the gain to the new night 
coach fare and its package vacation 
trips, which are nrnning 83% above 
those of last summer. National's 
passengers traveling through New York 
during August were reported to be 
1 50% over 1958: air express and freight 
boardings were up 78% and 25% re- 
spectively. 

►North Central Airlines bnarded 95,- 
409 passengers during August, a 26% 
gain over August, 1958. 

► Northwest Airlines carried 171,675 
domestic passengers 138,214.145 reve- 
nue passenger miles during August for 
a 9.9% gain in passengers and a 12.3 
gain in passenger miles over flic same 
month of last year. Total August do- 
mestic and international revenue pas- 
senger miles rose 13.7% to 179.772,- 
942, with international passenger miles 
for the month up 18.8% to 41.558.797. 

► Olympic Airways of Greece has re- 
portedly placed an order with dc Havil- 
land Aircraft Ltd. for six Comet 413s. 

►Qantas Empire Airways is scheduled 
to begin Sydnev-London Boeing 707 
service on Oct. 15. 


AIRLINE OBSERVER 

► Final decision in the Civil Aeronautics Board General Passenger Fare 
Investigation is drawing near. Voting on the first phase of the case took 
place last week, and voting on the second and third phases of the case will 
follow during the next few weeks. Only four members of the Board arc 
participating in the decision since Louis Hector has decided against voting 
because of his resignation from the Board. 

► Trunkline business continued its steady climb in August with a 14% 
increase in revenue jsassenger miles compared witli August, 1958. Load fac- 
tors climbed 3.31 points to a healthy 66.47 despite an 8.3% increase in avail- 
able seat miles over the previous August. Thus far this mooth, there has 
been no mdication that this upward trend will be cut short by the effects of 
the steel strike. 

► Air Line Pilots Assn, has filed an application with the National Mediation 
Board requesting a "class and aaft’ determination of flight deck new 
members flying on United Air Lines. Purpose of the application is to 
establish status of pilot-qualified flight engineers to determine whether they 
come under the jurisdiction of ALPA or Flight Engineers International 
Assn. United's contract with ALPA specifies that all engineers be pilot- 
qualified. 

► Tninkline coninion slock listed on the New York Stock Exchange con- 
tinued to react to a steadily declining securities market. United and M'estem 
airlines showed the greatest strength in resisting market sell-offs, but the 
majority of other aliliue listings were weak. Both Capital and National 
reached new lows for the year. 

► Watch for anotlier bid bv KLM Roval Dutch -Airlines for additional 
routes in the U. S. Chief goal this time will be authority to extend routes 
to the West Coast. 

► Russia’s twill-engine An-14 Pchelka (Little Bcc) light transport, originally 
planned to go into scheduled short-haul service on Aeroflot routes last year, 
was still undergoing factory tests as late as August. Quantity production of 
the seven-place An-14 won’t start until government acceptance tests— “due 
to begin before long"— are completed. A year ago, the Russians announced 
that the An-14 “is finishing its last tests.” 

► Federal Aviation Agency reports a 4% increase in the number of acti\e 
ciWl aircraft as of (an. 1, 1959, compared with the same date last year. Latest 
figures show that there «crc 69,718 d\il aircraft registered with the FAA 
in January against 67,153 in January. 1958. California had the largest 
number of aircraft, but states with the lowest population density hase the 
highest aircraft ownership per capita. They ascrage one or mote aircraft 
for each 1 .000 penons. 

► Trans-Canada Air Lines and British Overseas Airwavs Corp. arc conducting 
exploratory talks aimed at a pooling of the two carriers' transatlantic equip- 
ment on the Montrcal-London route. If talks arc successful, such an arrangc- 
nieuf would begin sometime in the spring of 1960, using TCA’s Douglas 
DC-8 aircraft and BOAC’s Boeing 707-420 transports. 

► Northwest Airlines sales department has piohibitcd all sales personnel from 
drinking alcoholic beverages during working hours, including lunch. The 
order also cautions against intemperate drinking at public cocktail parties 
and dinners in the er ening when re|)rcsenting the companv. 

► U. S. flag carriers handled 6,8% of all world-wide international air freiglit 
during 1958 as compared with 56.7% carried by Militarv Air Transport 
Service, 36.5% by foreign flag airlines. MATS liaiidlcd 9.8% of all inter- 
national passenger traffic during the year as compared with 15% by U.S. 
flag airlines, 75.2% by foreign flag lines. 

► Canada and West Germanv base signed a bilateral air transport agree- 
ment that confitm.s a provisional pact in 1956 authorizing Lufthans.i to 
fly from Germany to Montreal and on to Chicago. Trans-Canada Air Lines 
is authorijxsd to operate between Canada and Dusseldorf and beyond 
to Vienna. 
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HAWAII AND TOKYO 



JETS TO EUROPE 


LONDON PARIS ROME 



JETS TO 

SOUTH AMERICA 


CARACAS I BUENOS AIRES 



Fastest way 
to Faraway Places . . . 

Pan Am’s Jet Clipper Fleet 

Pan American offers you the fastest, most widespread Jet 
service to the farthest comers of the world. 

Over the Pacific huge new Intercontinental Jet Clippers* are 
cutting hours off flight times to Hawaii and Japan. You can fly 
from Los .Angeles, San Francisco, Seattle and Poitland to Hawaii 
in as little as 5 hours! That's a saving of as much as 4 hours 
aboard the only Jets to our newest state. Tokyo is as little as 
17 hoiu-s away— 8 hours closer than ever before. 

To Europe: In less than a year Pan Am’s record-breaking Jet 
Clippers have carried more than 150,000 travelers across the 
Atlantic. 'The world’s fastest airliners will take you to Europe 
in less than 7 hours from New York and Boston— and are the 
only Jets sers'ing all tluee: London. Paris and Rome. Pan Am 
also offers the onlij Jet Polar service direct to Europe from the 
West Coast. London is an incredible II'A hours from both Los 
Angeles and San Francisco aboard the fabulous Jet Clippers. 
Money-saving Family Fares begin October 15 on all trans- 
atlantic flights. 

To South America Pan Am Jets arc the fastest by far— 10 hours 
faster than any propeller service. Fixing time from Nexv York 
to Buenos Aires (via Caracas and Asuncion) is 14111 hours! 

On evanj Jet Clipper flight you have your choice of either 
deluxe or low-fare service. 

And, no matter xxhich you select, you are assured of un- 
precedented flying comfort and the famous Pan Am service 
that has set the standards for Jet travel throughout the world. 



FIRST ON THE ATLANTIC . , .FIRST ON THE PACIFIC . . . FIRST IN LATIN AMERICA . . . FIRST 'ROUND THE W.ORLD 
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future, too. 


DOUGLAS AIRCRAH COMPANY ; 

MISSILES AND SPACE SYSTEMS '■{ 


has immediate openings 
in the following fields— 


Electrical and Electronics; 

Control Systein Analysis & Deslgrr 

Antent;a 4 Radome Design 

Radar System Analysis and Design 

Instrumentation 

Equipment Installation 

Test Procedures 

Logic Design 

Power System Design 


Mechanical Engineering— 

Analysis and Desien of the roltowin{; 

Hydraulic Power Systems 
Air Conditioning Systems 
Missile Launcher Systems 
Propulsion Units and Systems 
Auxiliary Power Supplies 
Aeronautical Engineering; 
Aerodynamic Design 
Advanced Aerodynamic Study 

Structural Analysis 
Strength Testing 
Dynamic Analysis of Flutter 

Aeroelastidly 

Design of Complex Structure 
Trajectory Analysis 
Space Mechanics 
Welding 
Metallurgy 

Physics and Mathematics: 
Experimental Thermodynamics 
General Advanced Analysis In 
all fields 

Computer Application Analysis 
Computer Programming and 
Analysis 

Mathematical Analysis 




For full information 
write to: 

Mr. C. C. UVene 
Box 620-M 

Douglas Aircraft Company, Inc. 
Santa Monica, Calif, 


Los Angeles Expands Its Airport 


Los Angeles— K\p;iiidc(l und im- 
proved f.icilitics arc ncll under way at 
Los Angelti International Airport (AW 
Dec. 1, 195S, p. 58). nic S46 million 
project is scheduled for completion by 
Mar. 1, IWl. although some facilities, 
as thev are completed, nill be phased 
into use as soon as practicable. Order 
in which major projects will be com- 
pleted; 

• East-west nimvav and taxiway lying 
to the northwest of the two actirc paral- 
lel runways now in me will be open 
Sept. 1. New runwar-, 8,925 ft. in 
length, will be used almost exclusively 
for takeoffs by consentionallv powered 
aircraft. .Airport officials said that the 
strip will be used for landings only in 
extreme cases, (et operation is not 
scliedulcd from this runway until after 
completion of the new terminal be- 
cause of the long taxi distance from 
the present terminal. 

• Existing Runway 25L will be closed 
soon so that it can be lengthened to 
12,000 ft. and strengthened for jet 
operation. I'ollowing rework of 25L, 
Runwav 25R will undergo reconslmc- 
tion and lengthening to 10,115 ft. 

• Now 75% complete, the- new 12- 
storv, 172-ft. control tower will be put 

• After completion of storm drains and 
sewers, construction will start on the 
new terminal rotunda and tire seven 
satellites for loading and unloading pas- 
sengers. Satellites will be readied by 
connecting tunnels from the main ro- 

• Airline maintenance facilities, some 
of which arc already completed and in 
use, ate located to the west of tlie 

tcnninal between the runways. 

Also included in the project will be 
rerouting toads and construction of ac- 


cess highways to the terminal facilities. 

W'licn completed, the new- facrlities 
will permit rapid ami c-.isy access for 
both passengers on the ground and for 
arriiing and departing aircraft. Cross 
traffic between landing and departmg 
aircraft will be eliminated as well as 
lengths- holds prior to takeoff w-hen 
landing density- is liigb. Transports can 
land, taxi to the tcnninal. iinlo.ui md 
lo;id passengers and depart from the 
rumvjs on the north side of the field 
without waiting for a break in the land- 
ing traffic. 

I'or tile passenger, parking spaces for 
about 5.000 cars w-il! ^ provided. Tick- 
eting and baggage deposit will be han- 
dled in tlic central rotunda after wliich 
the passenger will proceed to one of 
tlie satellites, according to which air- 
line lie is using. 

t-lpswiiig in passenger traffic tliis year 
indic-ates that approximately five million 
passengers will arrive and depart from 
the .airport. Don Bcldiiig. president of 
tlie -Airport Commission, .said that bv 
1970, 25 ;nillion passengers ;night pos- 
sibly pass througli tlic tcnninal and that 
it is designed to accommodate this 
number. 

Belding also said tliat the S59.7 mil- 
lion l)ond issue voted in 1956 is being 
retired satisfactorily. In 1900. however. 
S3. 5 million will be required to retire 
the bonds and pay outstanding interest. 
Part of the revemic will come by in- 
creasing landing fees assessed tlic air- 
lines. The earners concerned, lie said, 
have V oluntarilv agreed to pay the added 
charges wliich will mean about a 50% 
increase in revenue from this source. 
He said that the original agreements, 
signed more than 20 years ago, are not 
realistic in the light of today’s airport 
volume and construction costs. 



Jet Boarding System Tested at San Francisco 

American Airlines tests boarding system at San Francisco International -Airport. System 
consists of a small gondola on a nionocail which fits against Boeing 707-I20’s fomaid 
door, and a wheel-mounted pivoting loader vs-hich telescopes apiust the transport's tear dooi- 
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Giving overseas air bases what amounts to local warehouse service on 
important parts is an Air Force objective. Its present system has slashed 
delivery schedules up to20*'/7iee...saved taxpayers several A/VZ/b/? dollars 
over the past decade. To improve it further, Douglas has been selected to 
develop specifications for a comprehensive Material Handling Support 
System involving better communications, control, cargo handling and 
loading, packaging and air terminal design. Douglas is well qualitied for 
this program by its more than 20 years in all phases of cargo transport. Air 
logistics is only one area of extensive Douglas operations in aircraft, missile 
and space fields in which outstanding openings exist for qualified scientists 
and engineers. Some are listed on the facing page. 

Schuyler Kleinhans and Charles Glasgow, Chief Engineers of the Santa 
Monica and Long Beach Divisions, go over air transport needs relating 
to advanced cargo loading techniques with nAII^I A Q 
Donald W. Douglas, Jr., President of L/UU OLHd 
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SPACE TECHNOLOGY 



How Mercury Capsule Design Evolved 


Washingloii-t.ittk- more tlian J year 
of intensive effort brought flic eloign 
of the Mercury iiiiiiiiied atcllite capsine 
from primiti\c begiiiningv in pirt time 
post-Spiitiiik research to the final con- 
figuration now going into Right test 
with the Little |oe and Big Joe bousl- 

\\'lien the Smiet Union launched its 
first two satellites, a few researchers at 
the National .-Xd'isory Coimnittec for 
Aeronautics facility here antieijiated a 
requirement for a manned vifellitc cap- 
sule and began inscstigatiiig the shape 
it should hare. A sear later, the de- 
sign was refined enough to submit to 
industry for bids, and shortly after that 
it reached the configunilion now going 
into hardware testing- 
Capsule Sixe 

Size of the capsule was dictated bv 
the boosters asaifable to lauiicb it, but 
lire most imporhnit design fe-ature of 
the capsule shape from the beginning 
was its heal shield. This is the sital 
element that will allow the schieic and 
its pilot to sursive the 10-11, OOOF 
temperatures generated by a wingless 
body plunging into the atniospliere 
from its orbit .around the earth. 

Key to the heat shield design was the 
re-entry heating technology already de- 
scloped in the study of ballistic mis- 
sile warheads. In both the missile and 
the capsule, as in must flight design, 
Ihc Iwsic aim was to achiese maximum 
|)erformancc'-in this case, heat protec- 
tion— with minimum weight, since cseiy 
pound of e.ipsiilt weight iiicte.iscs the 


amount of power needed to launch it. 

NAC,\ laboratories had done con- 
siderable analysis, design, deselopmeiit 
and testing of blunt re-entrs' bodies be- 
fore the first Sosiet Sputnik went into 
orbit on Oct. 1957. Much of tliis 
work bad been done here at what is 
now the Langley Research Center. 
Research Impetus 

In November, 1957, after Russia had 
put Sputnik II in orbit with tlic dog 
I.aika a.v a passenger, it became obv ious 
that both Russia and the U. S. ewentu- 
ally would attempt to pul men into or- 
bit and recover tliciii. Although missile 
re-entry work was well along and much 
preliminary thought had been given 
to maimed satellites, laiika's venture 
into space was the real departure point 
for wh.it is now the Mctenry capsule. 

Research began witli the general 
notion that the U. S. would soon need 
an efficient design for a manned cap- 
sule. There was no official program, 
and the work was begun as a part time 
venture cirricd along with Ibe regular 
workload. Central figures in this eatly 
work were Max Taget and A. B. Kehict. 
who later joined the National ,\eronau- 
tics and Space .fidminislnitioii Space 
Task Group, and W. S. Blanchard of 
Langley's Pilotless .Sircraft Research 
Division. 

Primarv work on the Mcreiuy capsule 
shape was done at Langley, and the 
design steps leailing to the present con- 
figuration were tiiken here, .ilthough 
some work in the s,mic area was also 
under wav about tliis time at the N.\C-'\ 


.\nics and Lew is research facilities, and 
similar parallel studies were conducted 
by the military services. 

Reve-arch here began before there was 
any hint that N.ACA would form the 
nucleus for the new space agency . It 
got its first official status in the summer 
of 195S when the newly bom Project 
Mercury absorbed the ground work 
aircadv laid- NASA was officially fomied 
a few months later- 

Smcc then. .Mercury has become one 
of N.\S.\'s primary efforts, engaging the 
full time of NAS.\'s Space Task Croup. 
Ihc program can draw on almost un- 
limited resources, and total cost is 
estimated at about b700 million. 
Re-Entry Vehicle Shope 

N.-kS.fi those a blunt, non-hfting 
shiipc for its Mercury capsule because 
it was simpler ami faster to develop 
tlum mote sophisticated approaches. 
The ballistic re-entry vehicle flies 
through the atinosplicre without lift 
and depends on drag to slow if to a 
point near zero velocity where para- 
cliutcs can be developed for the final 
flight and landing phase, lliis concept 
IS more compact and lighter than lifting 
Ivpt vehicles, making it easier to adajit 
to the -\tlas which will boost it into 

A basic jiuipose in such a design is to 
get a large drag coefficient and frontal 
area in relation to weight in order to 
minimize heating. Parly in their general 
investigation of manned capsule shapes, 
N,\C.\ researchers tried a configuration 
with a very flat ciinature in its hc.it 
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VARIETY of Mercury test models iiithidc (at Icftl ca|KiiU:s nii Little Joe boosters with their large fim and on Rcdvtoiic and .\tlas boosters. 
At center arc various test models u.scd in develo|niieiit of the ca|»ulc shape. Group of large models at right includes an early cj|>siilc shape 
with its tall escape tower, the present sha|>c with its shorter tower and the present shape and tower on a Little Joe bostcr. At far right is 
the present cj]isiile design with an cativ version of the escape tower. 


shield and with a scju.it. domed bodv 
designed to approximate tlic manned 
portion of the capsule, litis fuselage 
was recessed slightly from the perimetei 
of the shield, leaving a lip that was sup- 
posed to separate the flow off the 
face of the shield and reduce afterbody 
heating (Fig, 1). 

Spin Tunnel Test 

litis early shape was abandoned dur- 
iitg subsonic test in the spin tunnel 
here when it proved slatictilly stable but 
dynamically unstable at subsonic spccds- 
Aftcr this period, the capsule shapes 
tended tow-ard longer fuselage configut- 
atioits as a means of improving stability, 
llie Mercury capsule will use a drogue 
chute to provide stabilih in the trait- 
.sonic and subsonic portions of its re- 
entry flight, but the shape itself innst 
also be stable in case of a ebute failurc. 

Expcrimental work in beating |)rob- 
Icms had already developed consider- 
able knowledge on that aspect of heat 
sliicld design, and it was found that a 
ratio of approximately 1,5 between the 
ratlins of the curve aitd the diameter of 
the shield face was the best design for 
minimizing heating on rc-entn. Re- 
search on what was to become tlie Met- 
airy shape moved on to that ratio of 
curvature, and the shield configurations 
in the latter part of the program were 
in that general area. 

By March, 195S. researchers had 
moved on to a shape which had a cone 
mounted behind the heat shield (l''ig. 
2), Walls of the cone were 12-15 dcg. 
froin the vertical, and a long afterbody 
such as this provided better dynamic 
stability. During a six month period 


aftu thi.s. a variety of such shapes as 
conical noses (dotted line) and other 
approaches were tried, but all of these 
proved to have few advantages and mam 
disadvantages, especially in heating as- 

•\t the same time, studies were under 
way on internal lavout and structure, 
and a nav shape was evolved in August 


taking these factors into amsideratioii 
(k'ig- 3). 'lliis shape had a shield with 
an 80 in. diameter and a radius of curv - 
ature of 120 in., applying the 1.5 ratio. 
A domed structure housed the man in 
the capsule, and a cylinder was attached 
to this airvcd pressure vessel. Length 
of this cylinder was found to be a cri- 
tical stability factor. A flow-off cone was 



SHAPE AT LEFT is a research capsule used in general investigations leading to the design 
of tlic present Mcieniy capsule. Next is the capsule conligmatiun in the specifications 
which went nut fur bids; it lias an early version of the escape tower. Middle shape is a test 
model closer to the present Merenrv shape, and next to it is the current version of the 
esea|ie tower. At right is a model of the Meicniy capsule which shows the cornigalinns 
used to stiffen the rhin walls of the vehicle. 
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BEEPS WITH A HIGH IQ 

...fot* missile sensing, guiding end telemetefing 


Electronic signals that report the truth, the whole truth, and nothing but 
. . . wring the best performance from missile systems. By pushing beyond 
known capabilities in sensitivity and accuracy, Texas Instruments is producing 
“high IQ” systems and equipments for a dozen guided vehicles used in every 
basic mission: air-to-air, air-to-surface, surface-to-air, surface-to-surface — 
IRBM and ICBM — plus drone sensors and satellite instrumentation. TI 

exceeds tough specs against tight deadlines, regularly . . . specs asking 
solutions to problems never posed before. For detailed discussion, cleared 
personnel please write or call: service engineering department. 


RESEARCH/DESIGN’/DEVELOPMENT/MANUFACTURING of systems for: Air traffic control • Airborne 
early \car)iing • Aniimisaile • Anliaubmarine warfare • Attach control • Countenneasurea • Misaile ayslema 
Navigation • Reconnaissance • Space electronics; and on detector cells, engine instruments, infrared, intercom, 
vticroivave, optics, radar, sonar, telemetry, time standards, timers, transfoimiers and other precision devices. 


APPARATUS DIVISION 


Texas 



Instruments 

INCORPORATED 



S4 




Advanced 
design in a 
vibration 
pickup 


used to form :t dni| fuiring for the 
fiiscisgc. 

Up to tills jioint. there «iis no specific 
escape svsteiii concept to fit in with 
these cjpsulc iincstigations. Research- 
ers knew such a system n oultl be used, 
hut tliei- didn’t know how it would 
work, 'f'hcn an escape system was de- 
signed. and it imol'cd a toner to be 
attached to the top of the fiisdage. 

Escape toner fastens to the cslindcr 
on the Mercury fuselage and holds the 
escape rocket u’hicli nill carry the 
capsule assay from its booster in case 
of an cmcrBcncy. Tosver is jettisoned 
ahnso 200,000 ft- svhen the scliicle has 
reached a speed of 7.000 fps.. and get- 
ting rid of it at this point means the 
toner ran weigh sOO lb. for evers- 100 
lb- of tosver ncight that svonld be al- 
iened if the system had to be carried 
all the u-ay into orbit- Escape tower and 
rocket nill neigh hetsveen 500 and 
1,000 lb. Capsuh: svithont the tosver 
will neigh 2,000 to 2.500 lb. 

B.isic idea in the tosver approach 


is to improve stabilits- in fotsvard flight 
during the launch phase bs incising 
the center of gravits- asvjv from the 
heat shield and tonard the escape 
rockets. Then nhen the toner is jet- 
tisoned. the CG nioses back near the 
shield nlierc it is best located for rc- 
entrs’. To accomplish this CG shift, 
the tosver carries about 60% of its 
sveight in ballast. 

Jettisonable Shield Studied 
Like the toner, the heat shield also 
was to base been jettisoned at one point 
to permit inflation of a pneumatic bag 
nhieh ssould h.ise absorbed landing 
shock. Tliis bag has been abandoned 
in fasor of a crusluble structure to 
absorb shock, and the shield is nosv 
an integral part of the capsule- De- 
tachable shield approach ssas consid- 
ered undesirable for several reasons. 
TIic detachment mechanism would 
have added complexity and presented 
an added chance nf malfunction, espe- 
cially if it blew the shield of! in orliit 


VIBRAMITE 

New MB velocity-type pickup fea- 
advantages : 

Miniatare-imly 1.42' square x r hieh 
Weigtis only 2.75 or -accurate signals 
Eddy current damped-stable sensitivity 
Fist resoonse from 30 to 2000 cps 
Takes 50g acceleration continuous — 
impact to lOOOg 

Continuous -85' to -t-500'F range 
Omnidirectional - no adjusting 
Bulletin #112 tells more. Write . . , 

MB ELECTRONICS 

A DIVISION or TSnnoN EcECrSONICS. INC. 



AIR 

for supersonic wind tunnei suppiied by 
pressure tanks buiit of "T-1” Steei 





United States Steei 





nnd left tlic Mcrciir)’ pilot n irti no re- 

Anotlicr renson was tliat in .in early 
drop test, the rcliitisciy flat sliicld fell 
in a falling leaf pattern after dctacli- 
incnt. It glided bacli and collided witli 
the capsule, presenting an obsious po- 
tential hazard for the pilot and his 
\eliicle late in the re-entry cycle. 

With the addition of the escape 
timer, capsule design was shifted to a 
truncated conical bodv topped by a 
niinder to iniproec si.ihility in both 
directions. The conical body provides 
a fliire effect in the launch phase, and 
the cilindet pcosidcs a slight Hare ef- 
fect on re-entry. Choice of a cone also 
simplified structural problems, since 
the straight side of a cone is easier to 
build tlian a eiincd body. 

liigli speeds, the Nlercury capsule 
shape with the tower attached is stable, 
but this is not true at low speeds. The 
csca|)c rockets base a thrust misalign- 
ment which will make the capstile tum- 
ble at low speeds nlicte aerodynamic 
forces aten'l great enough to straighten 
it out. This is not a problem because 
tlie forces imposed by tumbling at 
these low \cloeitics aren't ,i iiazard. 
Research Consolidated 

During the summer of 1958, N.AC.A 
(which was soon to liccomc X.\S.-\1 «ns 
working witli the .Adsanced Rescarcli 
Projects Agency to organize the Mer- 
cury effort. .About that time, the in- 
sesfigatioiis conducted here in the 
manned capsule area became a pirt 
of the Mercim' program, and the cap 
sulc shape with a conical bods’ top|x.'d 
with a cylinder seas the Isisis (or speci- 
fications sent out to industrs’ for bids. 

Specifications went out for bids last 
October. Bidders ssete briefed carls 
in Nosember and asked to get their en- 
tries in svithin a niontli. [here ssete 
eight or nine serious bidders out of the 
50 companies briefed on the project. 
Bids ssert in hy nhd-Dcccnibcr, and 
N.AS,\ inos ed quickly to a decision, an- 
nouncing McDonnell .Aircraft Coqi. 

'Ilic Mercury sliapc in the original 
N.-AS.A specifications had a 9.5 ft. fuse- 
lage measured from the fiicc of the 
heat sliicld to the to|) of the cslincler 
i'litl excluding the cscaw' tosver imd 
the rctrorockct pack on tW' face of the 
shield. The shield had an HO m. tli- 
aincter and a 1 20 in. r.idiiis of cuna- 
tiire. appls-ing the 1.5 ratio. Later, 
NAS.A dropped this radius to 80 in., 
mosing assay slightly from the opti- 
mum ratio for heating in order to im- 
pros-c sbihiiity bs mosing the CG to- 
svard the face of llie shield. 

McDonncU’s ssinning configuration 
modified the N.AS-A specification model 
by shortening the constant-section 
cs’linder on the fuselage and adding a 



18 inch 
aluminum 
impeller 


PROFILE 

Machining 


Forging 

Eiiminates 



This big IS" aluminum* impeller was originally machined 
from a rough forging. ..requiring many costly man-hours. 
Then Arcturus. utilizing techniques they have pioneered, 
developed a method for forging the vanes to the finished 
state shown above . . . saving considerably on material, 
eliminating all profile machining and reducing the cost 
of the finished part substantially. Crain llosv follows the 
contour of the part, providing greatest possible strength. 
This was no minor achievement ns the impeller was an 
exceptionally difficult part to make by any known 
method. The vanes are approximately 3" high and less 
than I 1 6" thick, yet extremely close tolerances were held. 
Very likely, that machined paa you are designing could 
be forged by Arcturus far more efficiently. We work in 
most metals and high temperature alloys. Send us your 
drawings and specifications today for further information. 

'■ Can also he forged from many high-slrengih alloys. 


FORGE AHEAD WITH 

Arcturus 

MANUFACTURING CORPORATION 

4301 Lincoln Blvd., Venice, Celifornia . Phone: URon 0-2751 
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Since first produced in 1947, the \S'cstini;huuse J34 jet 
fiisinc has incorporated an iirnition system produced by 
■Scimilla Division of Bendix Aviation Corporation. 

Here at Scintilla years of experience in ignition nianu- 
faclure arc carefully coordinated with advanced thinkinct 
in ianilion de.si?n. Result; Scintilla Division is a primary 
source for reliable it^nition systems used in finest turbojet 
and turboprop entjines. 

The J34-\VE-4(5 shown here, now being produced by 
the \Veslin8housc Jet Engine Division in Kansas City, 
uses a netv cun’ic coupling-type steel compressor, eoni- 


Imstiun chamber, fuel system and other modifications to 
permit the use of. J P-4 and,JI’-5 jet fuels. The high-energy 
ignition system manufactured by the Scintilla Division 
provides improved air starting cliaractcrislics and opera- 
tion reliability. 

Reliability, coupled with serviceability and extended 
overhaul life, arc inherent features of all jet ignition 
systems designed and built by Scintilla Division of 
Bendix -Aviation Corporation. 



Scintilla Division 
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Irtmcatcd tone to bring the fuselage 
up to the required length. This trun- 
cated cone at the end of the fuselage 
is an antenna housing, and it is clec- 
tricallv insulated from file test of the 
capsule. This canister also contains 
the drogue chute, and it is jettisoned 
along with the drogue chute wlien the 
main parachute opens. 

Hic canister is not a structural part 
of the capsule, and the escape tower 
fits doun around it to fasten to the 
main structure on top of the olinder. 
With the touCT attac"hed. the Mcrciirv 
capsule is 21 ft. long, excluding the 
letrorockets and flic aerodynamic wobe 
on top of the escape rochet case. Early 
full-scale models of the capsule nscti 
for air drop and escape system tests 
were in the original S'.AS.A specifica- 
tion configuration, but now all re- 
search and detclopment models arc in 
the McDonnell configuration. 
Redstone Booster 

,\t about tlic time specifications were 
going out to industrs’, N-AS.V began to 
confer with the .Army about using fiic 
Redstone missile as a booster in tlic 
Mercury test and training program. 
Redstone li:is a 72 in. diameter, and 
ilic greater diameter of the Mercury 
lictit sliield was expected to cause sla- 
bilitv problems. .Arntv ssanted NAS.A 
to reduce shield to siae of the Redstone. 

N'.\S,A compromised b\ reducing the 
shield dianietcr from tlie 78 in. size on 
the McDonnell capsule to 74.? in. 
I’rcssute scssel in the McDonnell de- 
sign was smaller than the sisield, so 
sliield diameter could be cut to that 
size simplv hv following the curse of 
the ptessute s csscl. 

The scrv blunt shape of the Mer- 
cury capsule has a negative lift coeffi- 
cient. Tliis shape minimizes oscilla- 
tions, and it is fairly easy to trim svith 
reaction control jets. On re-entry, the 
Mcrciin- pilot will want to keep his at- 
titude at a zero angle of attiick to avoid 
getting any lift. With negative lift, 
tipping the capsule downward would 
produce lift and cause the vcliick to 
mershoot its landing area. Another 
Iccluiiqtic the |>ilot will use to mini- 
ini/.e landing area disper.sion will be to 
tilt the capsule upward ?0-4i deg. 
from orbital attitude when firing Iii.s 
rctrorockets in order to neutralize anv 
misalignment in rocket thrust. 

Reaction control svstem will be 
used to rotate the capsule slowls 
during re-entt\, probablv at about 1 
ipm., to neutralize inshibility which 
might be ■-■aused by any sliglit shift in 
CG. NAS.A investigated the chin flaj) 
us a means of trimming and controlling 
Ihe \chiclc and fotnid it could be userl 
on ;i capsule with the Mercury sha|)C- 
Init the decision w-as made to rely on 
the reaction control system. 


Non-Cooled Thermocouple 
For High Velocity 
Gas Streams 

At Temperatures Up To 3600°F. 





le aflerl 


ramjet 


It include; 

dialiun shield and support tube. Coniliielin 
errors from cooling are eliminate.! an.l insta 
kli.m is si.n|.lifie<!. Radiation losses are n 
iliived alioiil (jt/.i. In a Ijpical applicalio 

l.iOtr to .'ilXIO'F. at a loOO ft./sec. velocil 
for 20 hiiiirs with no failure. Teinperauii 
chanees of 2(XVI’K./see. have created nn a. 

. tiscl are Platinm 
I Rhndliim I 


». C.I1 


30'i Rh.idium/Plaliii 

30tHl“K.. and Iridium Rliorlium/lridiiim to 
mm\ Cnnlacl Thermo Elerlric for adapta- 
tion Ilf liiia therinoi'ouple to your needs. 

Write For EDS-36-C. 


Thermo Electric « 



AIRCRAFT 
AND MISSILE 
STAINLESS STEEL 
TUBING . . . 

for immediate 
delivery from 
3 strategic 
locations 


AB IvIURRAVr CO 

TUBING SPECIALISTS • SINCE 1845 
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Bulova is a huge manufac- 
turing facility which in- 
cludes the Bulova Research 
& Development Labora- 
tories, the Electronics Divi- 
sion, and five precision 
manufacturing plants. 
Under single-management 
control, this proven capa- 
bility is ready to supplement 
your program — either in 
R & D or in production. 
Experience in precision 
design and precision manu- 
facture is the Bulova tradi- 
tion, the Bulova capability. 
It has been for over 80 
years. For information write: 
Bulova, Industrial and 
Defense Sales, G2-10 Wood- 
side Ave., Woodside, N.Y. 


to delivering the product, . - it’s BULOVA 
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Experiment'al Ion Engine Test'ed 

Piotohpe ion engine, here piioiographed in opeiatiun tbiougji a [»rt in top of a wcuuiii 

source foi (lie experimcnlal engine is cesium, nbich is heated to vjporiration, then ionised 
and accelerated tlirousli a liigli-gradlent electric lie 



NEW DEVELOPMENTS 
IN AIR NAVIGATION 
AND 

COMMUNtCA TIONS: 

1. For tracking missiles and 
drones: theAN/DPN-50, a 
rugged, powerful, airliorne 
C-band chain radar beacon. 
Range up to 1 ,000 miles with 
exceptional reliability, low 
weight, small volume. 

2. TheAN/ARN-52 (XN-1); 
high-performance TACAN 
transceiver for any aircraft, 
from helicopter to supersonic 
jets. The only TACAN 
transceiver with the 
reliability and flexibility of 
solid state design. 50% less 
power required and 50% 
lighter than existing 
equipment. 

S. An air-to-ground 
Automatic Binary Data 

Economical: requires no 
special radio set.no 
high-speed printer. 
Compatible: Simultaneous 
voice and data transmission 
by multiplexing on 
any voice channel. 

Data output feeds 
any standard 
teletypewriter. 

Brochures on 
request. 


I Na\ V Skyhook Balloon 
Studies Anti-Prolons 

V\’asliington— N'iiu- Skvluiak biilliiuii 
c.irtitd scientific instruments to im iilti- 
tiulc of ] iO.OOO ft. CMtlier this month in 
iiii iiftciiipt to find out ulictlicr there 
lire un(i-pTotons in cosmic nidiarion. 

Ilie biilloon held s\x:eiall\' prc|iared 
phol()|raphic emulsions near peak a](i- 
tiide for eiglu lioiits (o record cosmic 
mdiation and to sec nlietlier tlie r.idia- 
tiem contains anti-protons. Experiment 
nns jointly sponsored h\- the Office of 
Xaial Rcsciitdi, .Atomic I'.netgv Com- 
mission and the National Science 
Foundation. 

It seas directed b\ Dr. Marcel Schein 
of tlic Uni\crsit\- of Chicago Ph\-sics 
I'icpt. 

Basic aim in the anti-matter experi- 
ment was to fake mrasurements above 
most of the earth’s atmosphere, since 
anti-protons arc likclv to be quicklv 
filtered out of cosmic radiation bv con- 
tact nitli titc atmosphere. The balloon 
carried its iiistriinicnts above 99. Sift 
of tlie eartli's atmosphere, and rcst-arch- 
ers hope any anti-protons present could 
slip tlirongli to that point. It «ill take 
scver.ll svecks to analyze results. Iion- 


The 6 million cu. ft. polyethylene 
halloan used in the experiment seas 
made by Raicn Industries. It was fab- 
ricated from 96 gores of 0.5 mil mate- 
rial and weiglicd -150 lb. 'Ihe 48 lb. 
payirxid of controls and scientific instru- 
ments was snsnended under the lial- 
loon. After eight hours at an altihulc 
of almost 1 50,000 ft. the pitvload was 
cut loose and retunicd to earth bv para- 
chute. Balloon w.is hinnehed from Sioux 
Falls, S. n. 

Miiiutenian Telemetry 
Contrael Awarded 

Danbiirv. Conn.— Crouiid station 
telemetry system for the Mimitenum 
solid-fuel intercontinental balii.stic mis- 
sile test program will be developed l)v 
Data-Control Systems. Inc. The com- 
pam has received a subcontract award 
of S750.000 from Boeing .\irplane Co., 
prime contractor for Minntcman, for 
the F\[/FM ground installations for 
the test program for receiving, moni- 
toring and recording of telemetered data 
during the missile s countdown. Tlie 
data gathering and processing svstcni 
will lx: used during the research and dc- 
iclopmcnt phase of the Mimitenian 
program. 
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SAGE, ATC Integration to Be Studied 


By James A. Fusca 

Lexington, Mass.— Iiitcgriitiaii of ait 
defense and air traffic control li\ the 
mid-1960s is being planned by US-\I' 
and tlic Federal Asiation Agencr-. Air 
I 'orcc and FA.A contracts ate being ne- 
gotiated with the non-profit Mitre Corp. 
For the design and operation of an ex- 
perimental facility to test all of the 
air traffic control functions of the in- 
tegrated centers. The Mitre ]5togr.mi 
IS called Satin, for S.\GI' air traffic in- 
tegration. 

The FAA i.s requesting anthoritv 
from the House and Senate .A|)propria- 
tions Coniinittccs to spend uncom- 
mitted funds on installation of equip- 
ment at the integrated centers. 

The plans for centralizing integrated 
facilities ha\c been dcscloping oset the 
past IS months. .\n earlier experi- 
mental prograni called Chaim (for 
C.A\ higli altitude remote monitorl. 
begun b\' Lincoln I.aborators' for US.AF' 
and traiisferred to Mitre when the new 
corporation was organized, demon- 
'trated tlie feasibilitv of using the 
SAGE air defense system to assist the 
isresent air traffic control system. Based 
partis' on lire results of the Charm 
studies, a plan has been drawn up for 
integrating and Centralizing the two 
systems at the nine super combat cen- 
ters being constructed in the United 
States for the S.\GE svstein. A lOtli 
super coniEit center to be built in 


Canada may include integrated air traf- 
fic control facilities. 

Key to the intcgr.ition Is the latge- 
capacitv .\N'/l’SQ-7.\ transistorized 
computer being de-signed for installa- 
tion at the super combat centers. I bis 
iiiiprosfd computer will enable the 
centers to fulfill their ait defense mis- 
sion while providing en route, high al- 
titude ait traffic control: maintaining 
positive separation of aircraft and per- 
mitting direct, area, and airwavs flying. 
During the first stages, only aitetaFt 
flying abosc ’4.000 ft. will be con- 
trolled, but this limit will he lowered as 
iiiforination^ on the capicity of the .sys- 

SAGE ond ATC Tests 

When planning for air defense-air 
traffic control integration at the super 
combat centers began, the need was 
recognized for an experimental faeilitv 
where the concepts, techniques, and de- 
sign of such a comple’x svstem could bc 
thoroughly tested. 

I'lie Satin program has been started 
by the Mitre Corp. to design and 
implement a faeilitv for this pur- 
pose and, additionallv. to obtain ex- 
perimental data on related problems 
.such as the capacity of a control team, 
length of computer programs, and ade- 
quacy of data displavs. 

The first detailed information on 
the plan for integrating the two systems 
and on the Satin program is in a re- 


port by Daiid R. Israel of the .Mitre 
Corp. who directed the Chanii p^l^ 
gram, first as Group l.eadcr of Group 
66 (Special Studies) at Lincoln laibor.i- 
torv and later as the head of Depart- 
ment 16 (Special Studies) at Mitre. 
Israel has worked both with FA.A and 
US.AF in dcicloping the concepts of 
an integrated system. 

He is delivering the report this 
month before the third Avionics 
Panel of the Advisory Groii|) for 
Aeronautical Research and Develop- 
ment of North Atlantic Treatv Organ- 
ization. being held at Aachen. Germanv . 

By late 1958 the Charm experiments 
had proved successful. Coincidentallv, 
the initial SAGE installations had be- 
come operational and their successful 
use of centralized data processing bv 
high-speed digifal computers had 
brougfit a general realization that tlicse 
techniques offered the most promising 
solution to the en route traffic control 
problem. At this time the .Air Force 
announced tirat the faster and im- 
proved AN/FSQ-7.A solid-state com- 
puter would be developed for installa- 
tion at the super combat centers to 
inCTcasc the data processing capacitv of 
the S.AGK svstem on a nation-wide 
basis. 

Based on these developments, earlv 
this year the I'AA and tire .Air F'orce 
in collaboration with Mitre undertook 
the joint planning for integration of air 
traffic control and ait defense functions 
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..and there are hundreds in an air-launched missile 


. . . But the final and most crucial niomenls occur in 
the quiet loneliness of “out there" when the missile 
locates, tracks and detonates. These final moments 
don’t depend upon reliability... they arc RSXlABiLtTY. 
The Liftlit Military Electronics Department of Gen- 
eral Electric has supplied, and is now supplying', 
weapon system contractors with electronic subsys- 
tems and cqiiipmenls with top-level reliability. 
Product Dcsipii ami Production of Missile Guidance 
Digital Computers and portions of Submarine Fire 
Control Computers for Polaris . . . Design and Pro- 
duction of Radio Guidance for .-^TLAS . . . Quantity 
Production of Infrared Guidance and Control units 
for SIDEVITNDER . , . such capabilities are avail- 
able to you in any or all of these areas; 

AIRBORNE COMPCTERS; Analog and Digital (Includ- 
ing Variable Increment Techniques • Fire Control • 


Guidance and Control . FLIGHT CONTROL • Aerody- 
namic • Reanion • GUIDANCE AND HOMING • Inertial 
• Infrared • Radar • Digital Command • RE-ENTRY 
ELECTRONICS • High Temperature Amplifiers and Cir- 
cuils • High Temperature Fluid Systems • Liquid Metal 
Hydraulics • COUNTERMEASURES AND ANTI-JAM- 
MING TECHNIQUES • TELEMETERING • RADIATION 
FUZING (all types) 

For brochure “MOMENTS OF PROOF . , . From Design 
to Detonation," contact Manager — Missile Sales, Light 
Military Electronics Department, French Road, Utica, 
New York, Dept. lOF. 


GENERALS ELECTRIC 


A DEPARTMENT IN THE DEFENSE ELECTRONICS DIVISION 


.it the .super combat centers. Princi|xil 
elements of the plan arc; 

• Collocation. Collocation of these in- 
tegrated functions at the super eoinb-.it 
centers will permit common use of the 
radar and beacon input.s from both 
I'A.A and .’Lit Force radars as well as 
the joint use of the S.AGE data process- 
ing cap.ibilities. Each «ill maintain its 
organizational integrih- within the cen- 
ter, with l'.'\.\ control trains and siipcr- 
\ison' personnel using separate display 
consoles and operating ureas. 

• Coincident control areas. The con- 
trol aspects of the integrated system 
will be limited to cn route traffic, par- 
ticiilarh at the altitude above 2-1,000 
ft. In less dense traffic arcus control 
will eventually extend to lower alti- 
tudes. possibly to the ground. The 
boundaries of the nine U. S. cn route 
traffic control areas will coincide with 
the corresponding air defense bound- 
aries to permit efficient integrated use 
of air defense and ait traffic control 
radars, communications, and computer 
programs, as well as reducing coordina- 
tion problems betsveen the tuo systems. 

• Positive separation. The air traffic 
control function planned at the super 
combat centers will stress the mainte- 
nance of positive separation of all air 
traffic under control, while at the same 
time making the most of the ai-ailable 
air space. Positive separation under in- 
strument flight rule and visual flight 
rule conditions will be provided for di- 
rect, area, and airways flights. Control 
will not depend on the presence of an 
iiimavs route stmcturc. hut will use 
such a .structure when it dcfiite-s a route 
of flight. 

• System inputs. Tire bisis for the 
maintenance of positive .separation will 
he input data in the fonn of flight 
plans, progress reports, scatcli radar and 
radar beacon data, and other d.ita 
sources as thev become available. In 
general, radar and beacon data will be 
used to pros'idc confirmation and "fine 
grain" correction to the flight plan data, 
i'light plans and pilot progress reports 
«ill be entered directly into the com- 
puter by controllers. Thc.se will be on- 
line inputs directly into the computer 
from re-mote points or locally be flight 
data entrv- personnel. Teletype or 
similar eouipment «ill generate the in- 
put signals, in a nianner similar to one 
developed and used in the Charm pro- 
gram. Search radar and racLir beacon 
data nil! enter the computer for hotli 
air defense and twffie eontrol purpo.sts 
from the .\N/FST-2 equipment at the 
radar .sites and the associated comniuni- 
ration.? and computer input equipment. 

• System couiinimications. Control hi- 
formation will be transmitted to aircraft 
primarilv bv means of direct controller 
to pilot ground-air radio. As data link 
equipment becomes available, if will be 
tested for automatic ground to air com- 


Coordination infomiatinu required at 
atijacent centers will be cross-told auto- 
matirallv where possible, although voice 
eommunications mav be required for 
some purposes. 

• Comimlcr programs. Ch.rtain pro- 
grams of the computer at each center 
will be used jointly for air traffic control 
and air defense functions, while others 
will be useful only to one system. .Air 
surveillance data such as radar inputs, 
tracking, track display requires programs 
that arc large users of computer time 
hut arc common to both systems. 
Manual input programs involving flight 
plan processing, winds aloft, and termi- 


poses of both svstcnis- Programs such 
as those for missile guidance and air 
traffic conflict detection will be limited 
to one function. 

Program Functions 
Tile basic computer program fime- 
tions that will be required to provide 
en route air traffic coiiftol will be: 

• Higlif data entry will include the 
processing of flight plans, progress re- 
ports. and weather data into system 
fables necessary for conirol purposes. 
Input messages will be decoded and 
subjected to error detection processes. 
Notification of acceptance or rejection 


THOR 

MISSILE 

CHEMICAL 

COATING 


RINSHED -MASON 



The Rinshed-Mason chemical coating covering the THOR* missile 
will tolerate temperatures upwards of 550°F. at the rate of I0°F. 
per second temperature rise. Air dries to a high gloss in less than 
30 minutes. Excellent salt-spray and humidity resistance. Avail- 
able in White (Q51W807), Blue (QS1B813), Red (Q51R806), and 
Black (Q51K806). Rinshed-Mason maintains extensive research 
and production facilities for special finishes and , 
chemical coatingsforaircraft, missiles, and space craft. I 

RINSHED-MASON COMPANY. INC. 

DMoit 10, Michiean • Anaheim, California • Wind 
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Housed in the centre-body of its engine air-intake 
the English Electric PIB will carry one of the most 
advanced airborne interception radars in the world. This 
search-and-track radar forms part of AIRPASS, a com- 
plete fire<ontrol system designed, developed, tested, and 
manufactured by Ferranti Ltd., Edinburgh. 

AIRPASS also includes an approach computer and 
an attack sight, With their aid the pilot can quickly and 
easily manoeuvre into an attack position, aim his 


weapons and destroy the target, even though he may 
never sec it. If the target should come into view he can 
continue the attack visually without adjustment of the 
sight. 

At present in production for the PIB. AIRPASS is 
small enough to be fitted in most military aircraft in- 
cluding lightweight fighters. A complete after-sales 
service is available, including field engineers, training 
courses, manuals, test gear, spares, etc, . 


A^^^^^RADAR FIRE CONTROL SYSTEM 


Airborne Interception Radar 
and Pilot's Attack Sight System. 

* Lonj-ranse SMrch-sml.track radar. 
compiiliri|. 

It Blind or visual Intarceptlon and auack. 

* Full Frecdora of control by the pilot at 

* Packa|«d design For weight-saving and 

dr Installation possible in lightweight 
‘ fighters. 

* Simple, reliable operation. 


FERRANTI LTD 


FERRY ROAD 


EDINBURGH 5 


SCOTLAND 


of input data will be tninsniitled to tlic 
source automatically thtough computer 

• Flight prepress maintenance n'i1l in- 
\<ilve the computation of aircraft posi- 
tion and rclocity based on flight plan 
as well as radar and beacon data avail- 
able in tire joint ait snn eiilance system. 
Computed flight plan po.vition and ve- 
Incitv will be adjusted by pilot-reported 
progress and the track of the aircraft 
obtained from radar and beacon data. 
Tiic automatic radar tracking function 
of the computer will be aided by the 
advanced knowledge of intent con- 
tained within the flight plan. 

• Control for separation function of 
the computer will predict conflict situa- 
tions. making use of previously deter- 
mined aircraft position and velocity, 
.^dditionallv. aircraft position, velocity, 
and intent wili l)c displayed to control 

• Flow control processing will utilize 
information available on terminal ac- 
ceptance rates to direct traffic so that 
the rates ate not exceeded. Traffic 
within the en route center area will be 
anal\7.cd bv destination and compared 
witii terminal acceptance rates. The 
results of the computation will be made 
available to flow control personnel for 
use in adjusting traffic flow. 

Control Teams 

.Mr traffic control consoles at the 
super combat centers will be manned 
liv F.\.\ personnel. The consoles will he 
similar to those used in the S.\GE Sr'S- 
tern witii botli plan position indicators 
and tabular displavs. The pictorial dis- 
plays will be sclecfahic in tliat they will 
be capable of expanding a sector or dis- 
playing targets only at selected alti- 
tudes. Infonnation presented to a con- 
troller today on fligiit prepress slips will 
he available in several different fotmats 
on the tabular displays, llic controller 
will enter infonnation into the com- 
puter through a kevboard. 

The control of traffic over a given 
cn route area will be the responsibility 
of a control team composed of two or 
more controllers and assistants. One 
operator in the control team will moni- 
tor the processing and matching of ra- 
dar, beacon, and flight plan data, al- 
Ihongh the computer will perform 
imtomatic tracking. It mav be desirable 
to have this operator make the initial 
match or correlation. 

A second controller of the team will 
be responsible for monitoring the con- 
trol process. W'here possible, standard 
data processing functions and decisions 
will be made bv the computet. Oper- 
ating personnel would take over only 
in unusual circumstances as. for ex- 
ample, to resolve a computer-detected 
conflict. 

The exact number of control teams 
per super combat center is as yet unde- 


BEARING 
ABSTRACTS 

by A. N. DANIELS, PraaideHt 
Uev Hampthire BaU Bearitigs. lae. 

WHY CLASS ABEC 7 BEARINGS? 

ling Ouailiy in critical ap- allelism with 


plications 


«hythcA 



...on Bearing Manu- 
facturers Association, Inc., has estab- 
lished Class 7 aa the highest United 
States standard for manufacturing 

tolei-ances of miniature ball bearings. 
Originally available only on order . . . 
and at premium pi-ices because of se- 
lection from ABEC 5 production runs 
. . . ABEC 7 bearings are now offered 
by New Hampshire Ball Bearings, 
Inc., as its minimum standard . . . 
at no extra chai'ge. 

An item-by-ilem comparison of 
ABEC 5 and ABEC 7 sUndards 
clearly shows how closer tolerances 
impiove running quality, 



seated. If raceway plane. - 

perpendicular to the axis of rotation, 
stresses and torque peaks will be de- 
veloped within the bearing because 
of this misalignment unless radial 
clearance and enlarged mceway cur- 
vature are sufficient to compensate. 


Notice that the five perpendiculari- 
ty features (2 through 6 in the chait) 
have much lower allowances in ABEC 
7 than in ABEC 5. These differences 
in angular inaccuracy mean much in 
running quality as bearings become 

of’*do02“ on*^ a* 4 ™?)dI>."(R ^“tearing? 
represents an angular error of about 
2 minutes. But, on a 3/16 O.D. (R 1 
bearing), the same allowance means 
4 minutes of angular error. That’s 
why ABEC 7 reduces allowances by 
one half or more, The impoi-tance of 

fle«ed*inThc*A^Bl«A'uUes of afio^ 
ances, which are generally reduced 
within each class as size of bearing 
is reduced. 

Envelope Toletoncei (7, 8, and 9 in the 
chart) make little or no difference in 
running quality. The only ABEC 
change is from bore tolerance of plus 
0. minus .0002 in Class 5 to minus 
.00015 in Class 7. This permits mount- 
ing bearings to a narrower spread of 
fits. Although ABEC 7 allows the 
same O.D, and width tolerances as for 
ABEC 5, we have reduced O.D, tol- 
erance to plus sere, minus .OOOlo" 
and, together with other manufac- 
turers of instrument bearings, have 
reduced width tolerance to minus .001. 
The latter minimizes variation in 
axial siiacing of assemblies. 

Orkor Facion that affect running quality 
of bearings arc not covered by ABEC 
standards. They include: truth of 
raceway geometry, surface finishes, 
retainer design and finish, radial and 
axial play and some ball qualiti 


Thes< 


You’ll find this^up- 

tive 70-plus-page pub- I 
lication a great Help I 
instru- I 
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THREE-AXIS FLIGHT SIMULATION 

assures sytem accuracy and stability 



CALIFORNIA TECHNICAL INDUSTRIES 

DIVISION OF TEXTRON INC. 

BELMONT 6, CALIFORNIA 
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cidcd. It will deptiid upon tlit nmn- 
her of airct.ift to be controlled and tlic 
capacity' of Hie control system. Traffic 

basis of ciirrent traffic, growth trends, 
clunges in aircraft clulr.ictcristics. and 
related ])aranietets. I'’irst estimates in- 
dicate p<5ik traffic loads of 200-500 air- 
craft under control bv each center at 
the peak hour of a buss- da\. Ilic ca- 
|Mcity of each control team is cstiniateil 
as 10-20 aircraft at one time, although 
the filial figures for design purposes will 
be obtained as part of the Satin pro- 

Satin Test Foeility 

In csanlaling this integration plan 
and the equipment that it requires. 
Mitre Coqi. «ill use the .AN'/l''SQ-7 
(XD-I) computer turned over to it by 
Lincoln Laboratory, This XD-1 com- 
puter is actually ime-lialf of the nor- 
mally duplexed .AN/l'SQ-T inshilled in 
SACK direction centers. Tiie computer, 
from its location in Lexington, will con- 
trol a test area ap|jroximateh' 240,000 
sq. mi. in size, lire area « ill cover a 
large part of the northeastern United 
States including the National .Aviation 
Kacilities Mxperiincntal Center of the 
h'AA at Atlantic City. 'I'lie area is eoni- 
[jarable to those planned for operational 
.super combat centers. 

Because the XD-1 computer has less 
capacity than the AN/1'SQ-7.A com- 
puter to be installed at the centers. 


Satin Mill he limited in hvo respects. A 
capacitv of 100 aircraft is planned, with 
four control teams and additional super- 
visory positions. All air traffic contnil 
and common functions planned for the 
super combat eeiitcn; wdl be included, 
hut air defense functions independent 
of air traffic control considerations will 
lie omitted. 

Certain modifications of tlic XINl 
svill lx: required. |)rimaril\ so tliat the 
computer will accejit on-line teletype 
input and generate teletype output. Ini- 
tuilly SACK coiTsolcs will he used. su)>- 
plcmcntcd by teletype keyboards fo: 
clat.i entry. As the design of new con- 
soles for control personnel is completed, 
these experimental consoles svdl be 
added. I'hc first disphii console tliat 
will be tested is one developed by 
Stromhcrg-Carlson that employs an 
Xerogra|)hie display process. 

Design of Satin isegan t-.irh' this vrar. 
Cuniputer programing and equip- 
ment modification and installation is m 
progress. I.iniited operation of flight 
plan input and lx.icon tracking pro- 
grams is ex|xcled early in I960. ITilI 
ssstem te.sling is sclietiulcd for tlic fall 
of 1960. One major problem remains 
unsolved, and is now rcccising consid- 
ctable attention. This is the problem 
of testing the system adequatch- with- 
out compromising the existing manual 
air traffic control sssitem. 

'Ihc Charm experimental program 
that ptosided the basic data upon 
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Solve New Missile and Capsule Recovery Problems 


Air Cri 


irly 8 


of 


experience In the development, testing and 
production of pneumatic recovery systems. 
Beginning with aerial cargo recovery, the 
company expanded Its activities to Include 
deceleration systems for various missile and 
target drone applications. 

Other Air C 
recovery c 
ponent [ 


protection from landing 


normal drift 



Provide n 
damage 

Insure uniform deceleration 
Limit maximum "G" loadings 
Insure complete protection a 
and oscillation attitudes 
Provide dependable and adequate buoy- 
ancy for water recovery 
With these rugged impact bags, you may 
ave your choice of inflation methods, in- 
luding the proved jet pump method to save 
dded weight and space. Air Cruisers starts 
'ith your problem statement and can furnish 
ie complete system. Write for full informa- 
on concerning pneumatic recovery systems. 


m CRUISERS Division 



Miniature Tape 
Recorder 


icighs onh- 10! ox.. occui«es onty 


which the present integration plan is 
liiiilt «':i‘ begun in January of 19iS bv’ 
l.incnin l.a1>oratary to demonstrate lion 
the SACF. svstcni iniglit assist the ex- 
isting manual air traffic control system. 
'Ilie program concentrated upon traffic 
lit high altitude, defined as beginning 
lit 24,000 ft. 

Traffic Control Center at Logan Air- 
range and azimuth target data from hio 


ON 

EVERY 
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PRESSURE 

GAUGES 
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Used for Readout of Gas Pre-Charge 
in Hydraulic System Accumulators 

Complete reliabUity, freedom from jamming even under *vere 
overloads, resistance to shock and vibration, the ability to 
keep functioning accurately whether setting in the desert sun 
or subjected to extreme cold . . . these are some of the reasons 
you will find 6 RMC-Lindsay High Pressure Gauges on each 
Convair Atlas. 


These gauges must withstand shock tests of lOOGs. 
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tion, periodicaliy itdisplaicd io form 
tracks, was superimposed on the flight 
plan position dispk\-s. 

Tlic track monitors niatciicd flight 
plan positions with radar data and. when 
nea'ssary, updated or corrected the 
flight plan position using a light gun or 
snitches on the console, 'lire resulting 
correlated flight plan positions were 
then prepared by the computer for 

telephone circuit to a remote displaw 
Independent Processes 

Charm did not include an automatic 
radar tracking feature, such as is used 
with SAGE. Rather the flight plan 
extrapolation process and the radar data 
processing and display were independ- 
ent, The interaction of the two was 
accomplished by the track monitors. 

One additional feature of the com- 
putet program was the automatic check- 
ing for possible conflicts of flight plans 
over fixes, defined us occurring when; 

• Estimated times over .a fix differed 
hv less than 10 min. 

• Altitudes of the two aircraft differed 
by less than 2.000 ft. 

• Either aircraft had not filed a specific 
altitude but was "on top,” 

When such a conflict wa.s created, 
cither as a result of filing a flight plan 
progress report or flight plan revision, 
the computer printed out the pertinent 
information as part of the tclehpe re- 
ply to the filed message. 

The computer program was con- 
structed to handle only 24 flight plans, 
enough for the purposes of the experi- 
ment. System capacity was set at a 


limit of 15 fixes per flight plan, and 
the computet was programed to recog- 
nize 225 geographical fixes and 96 dif- 

\\'ith the cooperation of the Boston 
ARTCC, tests of the Cliami systenr 
using aircraft and radar data were con- 
ducted on a twice a week basis from 
November. 195S. throngh Mav, 1959. 
\ planned series of detailed tests svas 
not conducted because of the shutdown 
of the Whirlwind computer; ne'er- 
thcless a large amount of experimental 
data was obtained. 

The conclusions were that radar and 
beacon data could be readils- correlated 
with fliglit plan data if the latter "■as 
accurate and current. Approximatelv 
7055 of the attempted correlations w'crc 
successful. Of the failures, half were 
traced to faulty or tardv flight plan data 
wliile tlic remainder were unexplained. 
In general, correlation was excellent dur- 
ing Il'R conditions and was less suc- 
cessful during VI'R conditions when 
there was little incenti' c for the aircraft 
to adhere closely to the flight plan. 
Automatic Tracking Required 

A second conclusion was that SACE- 
like automatic tracking is required to 
case the workload on me monitors and 
increase their capacitv. W'ithout auto- 
matic tracking a monitor could handle 
only three to five flight plans at one 
time. Also, the closest possible coordi- 
nation between the controller and the 
track monitor appears desirable, Ideallv. 
they would not be separated as in 
Charm but would be located side bs' 


In general. S.AGE radar coverage was 
eitisfactory and high blip-scans were 
obserxed. Radar coverage was not a 
cause of lack of correlation. 
Computers Cut Workload 

ffigh speed digital computers can 
relieve controllers of the routine- and 
limc-eonsuming tasks of flight plan and 
progress report processing, calculation 
of times O' er fixes, determination of pos- 
sible conflicts, and similar processing 
problems. Of equal, if not greater im- 
portance. Ii 0 'vc\cr. is the application of 
such computers to the combining and 
processing of radar, beacon and flight 
plan data to yield the timely and ac- 
curate aircraft position information 
upon "liich an improved air traffic con- 
trol system must fie predicated. 

High speed data processing tccli- 
iiiqucs and equipments should be ap- 
plied concurrently to all parts of the 
air traffic control system. It seems clear 
that high speed sensing and data acqui- 
sition devices such as radars, beacons, 
and data links "ill only become effective 
"hen they have been coupled to Itigh 
speed data processing devices. One of 
the non-technical problems which must 
be faced is the acceptance of a semi- 
automatic control svstenr bv pilots and 
controllers accustomed to the present 
manual system. 

Compared with the cost of a sepa- 
rate air traffic control system of similar 
capability, the integrated system at the 
super combat centers will represent sub- 
stantial savings in both money .ind time. 
'ITic benefits to the air defense s'stcm 
will be equally important. 
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CUSTOMER PROBLEM; 

Manufacturer experienced rejects in B-52 aileron 
trim tab actuator inspections because over-ail 
linear motion could not be held to specified limits. 
SOLUTION: 

To hold linear actuator end play to proper toler- 
ance, the thrust-supporting bell bearing end play 
had to be held to a maximum .003". N/D &les 
Engineer, working xvith the manufacturer, recom- 
mended New Departure low cost single row pro- 
duction ball bearings with standard N/D close 
internal tolerances. Extensive testing proved that 
these N/D production ball bearings surpassed 


specifications, assuring end play .001" less than 
allowed limits. Most important, these high preci- 
sion N/D ball bearings supplied definite cost 
advantages over the previous bearings used which 
required costly hand selection. Ail this, thanks to 
New Departure's advanced inspection techniques. 

If you’re experiencing a bearing problem, or 
questionable costs in production, why not call on 
New Departure? There’s probably an N/D pro- 
duction ball bearing that will meet your speci- 
fications, or exceed them . . . and possibly at an 
over-all cost reduction! For more information 
write Department G-9. 



Q E N E R A l/ M O T O R S , BRISTOL, CONN. 


DIVISION OF 


58 FACTS PROVE THE MC-5800 OBSOLETES 
EVERY OTHER ANALOG COMPUTER MADE 

solves problems faster, more accurately, and at less cost! 
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COMPUTI^H SYSTEMS. INC., ftll 


New York 12. N. Y. • SPrinp 7-4016 




ACTUATE... 


...like Fairchild did 


with its F-27 


Come to Jack & Heintz with your actuator problems. We 
will work with you, as we did with Fairchild, to research, 
desig;n and produce actuators or actuator systems for air- 
craft, missiles and ground support. J & H offers extensive 
experience in systems for military aircraft . . . plus the 
advantages of one location for complete development and 
production of the design. Talk to us about electric, hy- 
draulic, electrohydraulic. electromechanical or pneumatic 
systems or compoBiesits for linear or rotary actuation . . . 
in the applications listed. Or write: Jack & Heintz, Inc., 
17635 Broadway, Cleveland 1, Ohio. 



•Jack & HEei.-vxz, i.n-. 

SYSTEMS FOR AIRCRAFT, MISSILES AND GROUND SUPPORT 




NEW RADIATION TRACKING TRANSDUCER, consiMing of simple semiconductor cell witlioul any moving parts (left), can be 
used to determine ditccHon to any object which radiates visible or infrared radiation when used with simple lens system (right). New 
transducer, developed by Electjo-Opliral Systems, Inc., appeals attractive for missile and space vehicle guiiince or stabiliiatiou, Device 


Detector Tracks In frared Radiation 


By Philip ). Klass 

Pasadena, Calif.— Xew semiconductor 
device that can detect and electrically 
track any object that emits visible or 
infrared radiation offers attractive pos- 
sibilities for missile and space vchidc 
guidance and stabilization. 

'Ihc novel device, dc^•cloped here by 
Klcctro-Oprical Systems, Inc., is c.illed 


a radiation tracking transducer. The 
transducer, which has no moving parts, 
also can be used as an extremely sensi- 
tive optical pick-off which imposes no 
load or burden on gyros and acceler- 
ometers. 

Development is sponsored by the 
.•\rniv Ballistic Missile Agency. 

rfie tr.insducer is a photo-voltaic 
unit that can resolve the angular posi- 


tion of a source of visible or infrared 
radiation along a single axis or two 
mutnally perpendicular axes. The out- 
put is a d.c. voltage whose polarity in- 
dicates whether the radiation source is 
to the right or left of the cell’s center- 
line and whose magnitude is propor- 
tional to radiation source displacement 
from centerline. 

lire new transducer can resolve the 



PRINCIPLE OF OPERATION uf new ladintion tracking transducer is illustrated above. When light or infrared strikes center of the 
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“Our fast jet flights call for the dependable 
performance 5-Star Tubes like this give!” 


It’s the second hand of your watch lliat ticks 
off the miles wlien you travel in Pan Ameri- 
can’s big jet planes. To maintain our fast 
schedules, pilots and co-pilots are guided by 
electronic equipment of tlie most advanced 
type now available. 

“A ‘something extra’ guards the reliability of 
tills equipment . . . G-E 5-Slar Tubes. We’ve 
used them for many years in our piston planes. 
We know they’re dependable, know they will 
outperform and outlast regular receiving tubes. 


“They’re manufactured for the needs of the 
new super-swift air age. So . . . Pan American 
employs General Electric 5-Slar high-reliability 
tube.s in critical sockets, to make jet travel 
still safer, surer, more punctual.’’ 

See your nearby General Electric tube dis- 
tributor for 5-Star types! He gives “jet" de- 
livery service! Distributor Sales, Electronic 
Components Division, General Electric Com- 
pany, Owensboro, Kentucky. 


Tigress fs Our Most Important T^oduct 


GENERAL 



ELECTRIC 



ELECTRO-OPTICAL SYSTEMS, Inc. is now 
producing pilot qoantities nf the new radic- 


.iiigular position of a radiation source 
to better than 0-1 sec. of arc, according 
to Dr. M. Zaicm, company presi- 
dent. Presently a\-ailablc transducers 
made of silicon arc sensiti'C o\cr 
wavelength of 0.5 to 1.1 micion.s. 

out to about 1.7 microns. Using in- 
dium antinionide as the semiconductor 
material, the company believes it can 
develop a cell which is sensible out to 
seven miaons in the infrared region, 
according to Dr. David W'right, mana- 
ger of the firm's Solid State Division. 

The transducer itself is small, rela- 
tively simple in constmetion. Optimimi 
siy.c appears to be about one inch in 
diameter for the sensitive surface, al- 
though units as large as two inches and 
as small as 0.02 in. have been fabri- 
cated, according to Wright. 

Lateral Photo-Effect 

W'right says the radiation tracking 
tr.insducer operates on the lateral 
plioto-effect. first reported in 1957 
by Dr. J. T. W'allmark of Radio Corp. 
of .America. W'allmark discovered that, 
ill addition to the primarv voltage pro- 
duced across a P-N .semiconductor 
junction when it is illuminated by visi- 
ble or infrared radiation, small cur- 
rents flow laterally along the P-tipc 
material, circulating around through 
tilt N-type material. 

To utilize this lateral photo-effcct, 
tiny ohmic contacts arc made onlv to 
the P-type layer which are located at 
each end of the material (see sketch 
p. 79). If a voltmeter is connected 
across these two terminals and a tins' 
spot of light is directed onto the N-tvpe 
layer at a point midway between the 
tw’o terminals, the lak-ial currents will 
travel equal distances, producing equal 


^ ^ ® ft ® A ft ft ft ft ft j 



NOW! COMPLETE 
FACTS ABOUT EVERYj 
CIRCUIT... RIGHT 
BEFORE YOUR EYES! 


CIT-MCO FAULT LOCATION CIRCUIT ANALYZER AUTOMATICALLY 
PLOTS TEST SEQUENCE ... PINPOINTS, IDENTIFIES 
AND PATTERNS CIRCUIT ERRORS. 





Iwrd to o^olotcencol 
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Airborne electromechanical system 
regulates jet fuel temperature 


An integral part of each main 
engine inslallatioo on the Martin 
P6M2 Seamaster is an Airborne 
R-80 1 0 custom-engineered temper- 
ature control system. By regulat- 
ing air flow through a heat ex- 
changer, this system maintains 
supply line fuel at I80-220°F. 

As developed for the P6M2, the 
R-8010 system consists of a ther- 
mistor probe, a control amplilier 
and a rotary actuator. The probe 
(mounted in an MSI0057-I2 fit- 
ting) is in direct contact with the 
temperature-regulated fuel and 
presents to the control box a re- 
fuel temperature. In response, 
the control box energizes the ac- 
tuator to change the setting of a 
rant air intake valve, thus regu- 
lating volume of air (low through 
an air. fuel heat exchanger. This 
sensing and response continues 
until prescribed fuel temperature 


system reaches a slate of electrical 
balance, 

A fail-safe feature is also pro- 
vided. In the event of power fail- 
ure, a magnetic clutch in the 
actuator is released, pennilling the 
air valve to be pushtnl open by the 
force of the ram air. 

This application" on the P6M2 
illustrates only one of many pos- 
sible adaptations of the Airborne 
R-8010 system for temperature 
control functions on aircraft, 
missiles and related equipment- 
cabin temperature control, engine 
tcinperaiiirc control, temperature 
regulation of fuel, oil, electronic 
cooling packages, etc. If you have 
lequircments in these areas, we 
will be happy to make a proposal. 
Contact any of our olTices. 
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voltage drops. Undet this situation volt- 
age across terminals nitl be zero. 

However, if the SMt of light is 
shifted toward one of the terminals, 
the lateral current path in this direc- 
tion will be decreased, reducing the 
voltage drop, wliilc the current pjtii uiid 
voltage drop to the other terminal iv 
increased. Yliis will result in ,i net 
voltage of one polarity appearing across 
the two terminals. It the spot of liglil 
is moved in the opposite direction, 
the situation is reversed, -and the 
voltage appearing across the terminals 
lias the opposite polarity. 

Tlic furtirer lire spot of light is 
siiiftcd from center, the larger will he 
tlie voltage appearing across the ter- 
minals. 

Two-Axis Tracking 

For hvo-axis tracking, the transducer 
is constructed in the sliapc of a circle 
with output terminals locitcd at 90 
deg. intenuls around the ]x:ri|)hery. 
The output from one pair of terminals 
(180 deg. apart) indicates light source 
position along that axis, vvhile the 
output from the othcT .set of terminals 
indicates position along a perpendicular 

Thus, Ihe two transducer ont)Su’ 



AVIATION 


21, 1959 



Parametric Amplifier 


Parametric aiiiplifici, slmvvii reincived from 
its cstcrnal lioiisiug. provides a noise hgiire 
of 1.9 to 2.9 db. at a center ficqiicncs- of 
960 me., with a tiioing range of plus 75 rac. 
Dc\elo|icd bv Airborne Iiistnmients lAhora- 
tors'. Hiiiiliii|ton Station, N- Y.. the losv- 

of 18 db., a bandwidth of 20 me., an ii^. 
mediate frcqiicncv nntpiit of 50 me. Am- 
plifietis priced at’S9.850. 


voltages, bv their magnitudes and po- 
larities. define the position of a radia- 
tion emitting source about tw o axes for 
use in scanning or tracking. 

Detector Characteristics 

Here are tvpicil performance figures 
whicli have been achieved on radiation 
tracking transducers produced to date: 

• Maximum output voltage: 42 milli- 
volts per milli"-att of light beam power 
across a 20.000 ohm load. 

• Linear sensitivity: 0.32 millivolts per 
milli-inch per inifliwatt of light beam 

• Angular sensitivitv: 16 microvolts 

per sec. of arc per milliwatt of light 
beam power based on a focal length of 
10 in. 

• Minimum detectable power (assum- 
ing jcsolution of one microvolt): 0.01 5 
microwatts. 

• Time constant: Five microseconds. 

• Internal impedance: 3,000 ohms. 
hlxpcrimcnf.ll transducers have been 

fabricated with greater sensitivities ami 
output voltages. AA’right says, but tlic 
above figures arc representative of cur- 
rent production units. 

Linear Response 
The linearity of the device depends 
upon its size and on how much of the 
working surface must he used. For 
nuU-sccking applications, of course. 
Imcarity is not a consideration. If 
extreme lincaritx- is required over a 
rather large working surfiice, additional 
tcnninals cm be fabricated around Ihe 
periphery of the device and connected 
to an external fcedbick network, ac- 
cording to WTight. 

Experimental sam|)les can he fabri- 
cated to meet individual customer re- 
quirements, witli prices nmning under 
SlOO per unit. In production, cost of 
the traiisdiicer is expected to he under 
S50., depending upon required linc-aritv, 
Electro-Optical Sxstcins’ address is: 170 
N'orth Daisy Ave,, Pasadena. Calif. 
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Now— Modular 
Control 
Systems 


N«w Airborne 

lime, helps you 
ge* faster 
de/rvery 




Over the past 6 years. Airborne has 
designed and produced a number of 
special cicciromcchanical control 
systems for aircraft-missile use. 
While these have difTercd in their 
functions, many of them have 
nevertheless employed essentially 
simitar components. Thus our pol- 
icy has been to seek increasing 
standardizailon of parts through 
modular design — to the point where 
we can now oUer complete systems 
engineered under this concept. 
From transducer through actuator, 
these new Airborne systems are 
assembled entirely from standard- 
ized, interchangeable components. 
For many applications, you can de- 


sign around these packaged systems 
as they stand — and thus reduce en- 
gineering lime, lead time, and costs. 
In other instances, slight modifi- 
cations of the modular units 
provide the basis for immediately 
available systems. 

Get complete information on this 
latest Airborne development by re- 
questing new Bulletin PS-5A. If you 
feel your requirements are unique 
and cannot be met with standard- 
ized units — however flexible — we 
still invite your inquiry. As men- 

background in custom systems — for 
temperature control, servo control, 
and positioning. 
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YugosIa\ia Purchases 
British ILS Systems 

l.ondon— 'Ilitcc Pyo instrument land- 
ing ssTitcnis will Iw delicercd to Yugo- 
slavia by Pyc Telccommtinic.itiiins, Ltd., 
Cambridge, England, at a cost report- 
edly in c-tccss of 5245,000. 'flic Pve 
11, S delivered will include and 

HI'’ air-groimd radio equipment, a fi.-icd 
station and mobile t.idio-fcleplioncs for 
airfield vehicle control, 'iliq same svs- 
tem was purchased bv- Aeroflot recently 
(AW (line 1. p, 52) for installation at 
Moscow airport. Pve II.S is an initial 
approach aid used with British blind 
landing system. 

^ FILTER CENTER ^ 

^ '' vOOflOO; > 

► Libra-Track for Centaur— Modified 
version of the I.ibni-scope AN/ASN-24 
transistorized digital computer has been 
selected for use us a guidance computer 
in the AtlaSiCeiilant S|)ace probe ve- 
hicle. The computer will be known as 
the Libra-Track. For description of the 
ASN-24, see Avt.vrioN Wkkk, May 25, 
p. 124. 

►Video Recorder for ECM— .\mpcx 
v ideo tape recorder, widclv used for re- 
cording television progtams, will be 
used for airhnrnc electromagnetic radia- 
tion reconnaissance because nf its ex- 
treme vvidcbiiml recording capahilitv. 

► Mcclianized Transistor Production- 
Watch for a major M’est Ciust semi- 
conductor niamifacturer to unveil new 
mechanized asscmblv facilities capable 
nf turning out 18,1)00 transistors per 
hour on 10 incciianizcd lines. At this 
peak rate, compiiiiv could produce 56 
million units per year on an eight-hour 
shift. 

► Lightweight Inertial Navigator— All- 
inertial navigntor which Litton Indus- 
tries will produce for use on F-104G to 
lie purchased bv- West German air force 
is expected to weigh onlv 75 lb., includ- 
ing computer and stabilized platform. 
Volume will be alxxit 2 en. ft. Total 
svstem error is expected to be less than 
l i mph. 

►Novel Recruiting Twists-Rqiublic 
Aviation tried a novel a|)iiroacli to tc- 
CTuiting engineers at recent Western 
Electronic Convention. Attractive 
Chinese girls, in native garb, circulated 
around the Cow Palace handing out 
Chinese fortune cookies. Upon break- 
ing into the cookies, engineers found 
the visual tiny slips of paper but with 
an unusual message: brighter future 

can he yours at Republic Aviation. Call 


Gcorgi Hickman C.-Vl-OgSO.” Another 
version read; "Republic -\viation mav 
have the job vou want. Make good 
fortune. Call George Hickman.” 

► Lightuciglit Radar Altimeter-Radar 
altimeter which weighs only 10 lb. and 
which reportedly is accurate to within 
one foot near the runwav-, to w ithin 1% 
at 2.000 ft., has been developed by Ben- 
dix-Pacific as part nf the .\rmv-Navv 
Instrumentation Program (.ANIP). New 
altimeter will be used with lightweight 
airborne radar developed bv Bendix- 
Pacific for helicopter n.ivigation. ap- 
proach and landing under instrument 
weather conditions. 

► .Atlas-Mimitenian Batteries— Automat- 
ically and manuallv activated silver zinc 
batteries for Convuir's Atlas ICBM and 
mitomatically activated batteries for 
Minuteman ICBM control systems be- 
ing developed by .Autonctics Division 
of N.A.A win be produced bv Cook Bat- 
teries. subsidiary of Telecomputing 
Corp. Cnnvair contract is for 5295,000; 
Antonetics for 5120.926. 

►Signed on the Dotted Line— Major 
contract awards recently announced by 
avionics manufacturers include the fol- 

• International Business Machines 
Corp. reports contract from AC Spark- 
Plug Division of General Motors for 
airborne digital computer to he used 
in inertial guidance sv-stem for Titan 
ballistic missile. AC Spark Plug will 
build gvTO stabilized platform. 

• General Electric, Hcavv Mililarv Elec- 
tronics Department. SvTaciise, N. Y.. 
522 million contract From Rome Air 
Materiel -Area for production of radar 
course directing groups for detecting 
and tracking air targets as part of the 
Badge air defense svstem (2I2-L) for 
protecting ov erseas air bases. 

• Telecomputing Corp.. I.os Angeies, 
541 5,926 contract for batteries to he 
used in .Atlas and Mimifeinan ballistic 
missiles. W’ork will he performed hv- 
Cook Batteries siibsidiarv- in Denver. 

• Nuclear Electronics Corp,, Piiiiadei- 
phia, reports four Navy contracts total- 
ing 51.2 million for test equipment. 
Largest, from Aviation Supplv Office, 
is for high frequenev signal generators. 

• Ferranti-Packard Electric, Ltd., To- 
ronto. has received 51 .5 inHIion contract 
from Trans-Canada .Air Lines for binary- 
computer center to he used with tire 
airline’s new- electronic reserv-afions 

• Rvan .Aeronautical Co. receiv-ed a 
51.920,000 Navy contract for additional 
spares and support equipment for .APN- 
122(V) dopplcT radar nav-igator equip- 
ment being produced for Navy aircraft 
under an initial 520 million contract 
(AW Nov. 10, 1958, p. 101). 



A SPECIALTY AT VOUGHT 


Ten miles high, at 1.000-pluS mph. 
pilots will fly “in their shirt sleeves." 
A protective capsule will take over the 
job of pioviding environmental protec- 
tion of (lie flier. No longer will he need 
to encumber himself with oxygen mask, 
pressure suit, personal parachute, bail- 
out oxygen bottle, life Jacket and raft 
and other survival gear. Sealed o5 in 
hi.s protecting “thermos bottle," the pilot 
also is provided a highly advanced 
emergency escape method: the entire 
capsule can be detached from the 
airfi-ame and gently parachuted to the 
ground. 

Chance Vought conceived this system 
and now is developing it under con- 
tract, The advanced capsule is typical 
of the human factors progress Vouglit 
stands for. 

Tliis company has won its reputation 
largely through its own aircraft. As 
speeds vaulted .above 1,500 mph, 
Vought learned to design cockpits of 
very high density. Meeting stringent 
caiTicr re((iiiremciit5 in Che design of 
Cnisader scries lighters, company engi- 
neers developed an exceptional feel for 
balancing high and low speetls in a 
single vehicle. 

This experience is ideally suited for 
huniaii factors work in spacecraft, as 
Vought has already proved in specific 
applications on projects under contract. 
Today, in a space-oriented Cockpit 
Laboratory, A’ought is working out the 
details of pilot seating, instrument dis- 
plays and manual controls to make man 
not only a passenger, but an operator, 
of spacecraft. 

Piloted aircraft, along tcllb atmospheric 
missiles and antisubmarine warfare, are 
specialties in Chance Vaught's Aero- 
nautics Division. Other major iiifcresfj 
are being aggressicelij advanced in the 
companij's Astronautics, Electronics, 
Research, and Range Systems Divisions. 
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STILL A PILOT'S AIR FORCE 


His plane looks like a missile. It carries missiles. 
It is an automatic machine itself — almost to the 
point of push-button control. But the Air Force 
pilot gives his aircraft discretionary guidance — a 
generalship that pilotless weapons can’t match. 
Along sensitive borders today, vve depend on pilot 


judgment and reason to keep our guard up w-ith- 
out overstejiping. The pilot’s combat reliability is 
the foundation of our "mixed forces" concept of 
deterrent strength through missiles and manned wea- 
pons. And getting this keen observer out into space 
is the immediate goal of U. S. space-science efforts. 
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DEDICATED TO DEFENSE 

This unusual, most advanced facility will produce 
vital precision guidance and control products for aircraft, 
helicopters, missiles, anti-missiles and space vehicles. 

86 





AERONAUTICAL ENGINEERING 


CARGO-CARRYING ground cusMoo vehicles of several sizes similir to the t»t> in the artist’s conception on the right c-io be built from basic 
8'X*L6*ft. sections. The concept of these low-pressure ground-cushion vehicles has been developed by Spacctionics. Inc. Dctnil design of 
the vehicles ond their 8-X-16 ft. modules has been made by the Ahiniinum Corp. of America. Center section of the smaller Marine Corps 
vehicle (see artist's shctch below) is under construction bv Siijcetroiiics at left. Single lifting propeller (left, foreground) for the vehicle 
pumps a brge voliunc of verv low ptcsviirc air. 


Air Cushion Vehicle Designed for Marines 


Washington— I'irst military contract 
for tlic pureliasc of a plciimn chamber 
ground cushion machine has been 
il'Viirdcd by the Nfarine Corps to Spacc- 
tronics, Inc., of W'ashington, a small 
pioneer firm in this field. 

Hie sO-x-IH ft long 'chicle r.ui 
cam- eight men approximately 100 
mpfi. and is powered by a single 270 
bp. gasoline-fueled industrial engine. 

Commercial Application 

I'irst commercial iipplicatiun of tlie 
|)lemini chamber 'chicle also i.s in an 
ad'iiiiced state of planning bv Spacc- 
tronics for Soulhetn Airwas-s, Inc., of 
Miami, which has agreed to buv two 
large units for cargo scr'ice to the Ba- 
hama Islands if thes- meet the estimated 
performance. Spacctrimies estimates 
that the vehicle, a sO-x-32 ft, barge- 
like machine that weighs 15,000 lb. 
empty, ran carry a 40,000 lb. pavload. 
Cruise speed of the 'ehiclc, which will 
be powered by five 270 hp. industrial 
engines, is estimated at more tlian 50 
niph, over smooth water. The companv 
believes top speed of the veliicle wifi 
approach 100 niph. 

Detail design of these cargo \chiclcs 
alread'- has been completed b' the en- 
gineering department of the .Alumimim 



ARTIST'S DRAWING of Marine Corps vehicle shows its general layout. Main unit is 50-x-8- 
ft. rectangiihir center section that will carry engine and all heavy loads, it is filled with 
Stvrofuam ior bnovaiicv. 'I'wu sets of wings w-ill be provided, one w*ith a maximum w-idtii 
of eight feet per side; the other four feet. A plenum chamber approximately two feet 
deep is formed under tlic veiiielv br adding a skirt around the bottom. Use as a sport vehicle 
has been considered, in addition to military and commercial service over water, swamps, ice 
fields and imtd, rarry-ing relatively large payloads. 
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SOLID PIECES o( Shrnfoam are cut for the center section of tlic Marine Corps vehicle, 
Liquid StvTofoam Is then poured in to completely fill and tmnd the sections. 


Corp. of Amcticn. .ALCOA, tlirougli 
its policy of aiding young firms that 
sliow promise of increasing tlic market 
for aUiminimi, has made both construc- 
tion materials and tlie assistance of its 
cngincfiing depattment asailable to 
Spacettonics nithout cost. 

Actual construction of the large cargo 
schiclc will begin in October. Inc 


Marine Corps vehicle "ill be delircrcd 
before Jan. II under the tenns of 
the contract. Spacetronics nill build 
tno of these units, keeping one for ex- 
perimentation and demonstration of 
handling characteristics to |)rospceti>'C 
buyers. I'irst of these is in an advanced 
stiitc of assembly and is scheduled to 
"fir” for the first time sometime within 


the next two months. Tlic plcnaiii 
chamber idea as has been advanced hi 
Spacetronics lias one basic feature which 
ajjparcntly differs considerably from tlic 
many ground cushion ideas under cx- 
pcriincntation by a number of firms and 
prii’ate indiiidiials in tlie U, S. as well 
as abroad. 

Low Pressure System 

Tliis concept is to use very low pres- 
sure air to supjJOrt the vcfiicle. The 
average pressure in cruise for the small- 
scale veliiclcs— some of wliich have been 
large cnnugli to carti a man— that haie 
been Iniilt bv Spacetronics thus far is 
around 2 az. pet sq. in., or about 18 lb. 
pet sq. ft. 

Most other experimenters ate using 
considerably higher air pressures and 
elaborate svstems of interna! ducting to 
disttibiite the air eienli under the vc- 

There is no internal ducting re- 
quited on the Spacettonics vehicles 
wliich esscntiallv resemble overturned 
pie plates. 

It has preiiouslv been sliown e.\pcri- 
inentalli that tlie propeller used to 
pump air under tlie lehicle mav be con- 
siderably off center, and the ichicle \i ill 
remain Ici’cl and stable if large amounts 
of air are moved at slow speeds, llie 
low pressure air will distribute it.ielf 
propcrl; under the vehicle without ducts 
or guide vancs of am tipc. The vehicle 
to be delivered to the Marines will use 



CurtisS'Wright Tests Second Prototype Air*Car 

Prototype of Curtiss-Wriglit Model 2500 Air^lac (AW July 6. p. 115) will he iiiainifjctuitd at tlic South Bend Division of Curtiss- Wriglil 
Corp, beginning in November. \'chicle is designed to cam- four passengers over unobstructed terrain at a height of 6-12 in. Suspension is 
accomplished bi- ducting ait into a plenum cliambcr and inaiiitainiiig approximately' Vs lb. )isi. |iressutc underneath the vehicle. Length of 
tlic .AitOir is 28 ft.; width is 8 ft. Cnitiss-"’ light is also developing pinlotvpcs nf an .Vit-Biis and .Mi-TrucV, 
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MOTOROLA MILITARY ELECTRONICS CAPABILITIES REPORT: 

Strategic Deployment of Technical Personnel 



Dr. Daniel E. Noble, Executive Vice President, Motorola, Inc. 


“Dynamic organization ... not static. ..is the key to productive 
use of technical talent in the field of military electronics.” 


(Adi erliii/iiieillj 


The next ru-o pagex tell hoMi Motorola has achieved "dynamic organitalion" 




Three field commanders direct day-to-day activities of Motorola's technical divisions- Wheeler's Military 
Electronics Division concentrates directly on military problems, drawing on the resources of Reese's Communications 
Division {world's largest producer of two-way communication systems) and Hogan’s Semiconductor Division 
(world’s largest producer of power transistors and leader in mesa transistor development and production). 
Behind this technical task force stands Motorola's strength in consumer electronics; in an emergency the 
company's total complex of 1 8 plants in four states can be converted to mass production of military equipment, 



Of Motorola's 2,000 engineers and scientists, four out of five work under the dir- 
ection of Dr. Daniel E. Noble, Executive Vice President. One of the three divisions 
under his command is devoted exclusively to military electronics; two others provide 

strong support. Working together, they form a MOBILE 

TECHNICAL 
TASK FORCE 


Officials of the Air Force Flight Test Center at 
Edwards faced a particularly knotty problem. Special- 
ized microwave equipment was required to relay 
telemetry from aircraft in remote areas. 

At the request of the military. Motorola rapidly 
assembled the talent and equipment of its iri-divisionat 
technical task force. Heaviest contributions to the 
project were made by Motorola's Military Elecironics 
Division. But important help came from other sources: 

Motorola's Communications Division; specialized 
transistor circuitry from the Semiconductor Products 
Division. 

With this swift concentration of technical talent 
drawn from a diversity of company sources. Motorola 
was able to solve a major problem for the Air Force in 

Few organizations serving the military loday can 
so rapidly merge diverse technical talents and produc- 
tive capacities as can Motorola. Its three “task force" 
divisions, under the single command of Dr. Daniel 
Noble, can be marshalled almost overnight for the 
solution of urgent military electronics problems. Cross- 
fertilization of ideas and techniques is the certain result. 

The success of Ihis flexible organizational struc- 
ture was again demonstrated by Motorola's pan in the 
development of the Project Mercury Space Capsule. 
The Capsule's command control receiver, developed 


by Motorola’s Military Electronics Division, is the 
smallest all-transistorized radio receiver of its type 
available, thanks to mesa transistors developed by 
the Semiconductor Division and miniaturization 
techniques borrowed from packaging specialists of the 
Communications Division. In another instance, 
Motorola’s Semiconductor Division developed the first 
samples of a new type of electronic facsimile paper 
with important military applications. 

In an era marked by a chronic shortage of com- 
petent brain-power. Motorola's strategic deployment 
of its technical resources is an effective answer, both 
in ihe solution of current problems and in conducting 
long-range research. 

Strategic deployment of manpower is only one 
of Ihc reasons why Motorola is able to design, develop 
and produce military systems and equipment with 
speed, economy and reliability. Motorola’s exclusive 
concentration in electronics, its cost-conscious 
approach to proJucibilily. and its preoccupation with 
reliability, arc evident in every Moiorol.i military prod- 
uct. from the smallest solid stale device to the most 
complex weapons systems. 

For a comprehensive brochure on Motorola's 
Military Electronics capabilities, write; Technical Dam 
Service. .Uoiorola. Inc.. M Hilary Elecironics Division. 
S20I EiiM McDowell Road. Scomdale. Arizona- 
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IIYATT IIY-KOLL BEARINGS have first call in the 
sjtccificalions for today's most advanced aircraft power plants. 
Across the entire speed range. HA'ATT hearings always deliver 
precision dcpendahililv. Hyatt Bearings Division, General 
Motors Corporation, Harrison, New Jersey. 
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'Hy-KOI.1. BCARIHGS 


FOR AIRCRAFT INDUSTRV 
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For those "impossible” installations 

Cherry Research Offers 
The 3/38" MONEL 
Hollow Pull-Thru Rivet 


jii off-center 

One of llic most desirable features 
of the Spacctronics inacliines tliat Inis 
been demonstrated by experiment is 
the almost coinpicte absence of dust 
and spray as tbey pass over land and 
water. Oust and spiav clcnitis tliat am 
easily spotted and have detrimental 
effects on tiie crew and tlrcir equip- 
ment have been one of the major com- 
plaints regarding the possihle inilihiit' 
use of higli pressure groimd cushion 
machines. Cost of tlic Marine Corps 
vehicle is $26,000. Spacetronics esti- 
mates the price of its large cargo units 
at $60,000. 

2-3-ft. Altitude 

Mo.vt of the Spacetronics designs 
vvi)l .stabilize two or three feet from the 
ground above a smootli surface at tlie 
pressure level of about 1 8 lb. per sq. ft. 
I'o go over obstacles, rough ground or 
ciioppy water, it lias been possible to 
increase the distance from the ground 
by two or tlirce feet mote bv going to 
about 40 lb. pet sq. ft. pressure. This is 
believed to lie about the maximum 
with tlie propellers now used- It is 
believed, however, that the use of long 
flexible skirts are pracKcal on these 
low pressure vehicles to allow large 
units to go over obstacles more than 
10 ft. high. 

Ihe Spacetronics vehicles ate based 
upon work pctfoniicd several years ago 
by Walter A. Crawley, a chemist who 
is now with the company. A number 
of improvements were later made bv 
company engineers headed by Carl \Y. 
Bollnin. Sr., president of Spacetronics. 
Tlicsc have improved the lifting power 
and stabilitv of the more recent vehicles. 
ALCOA Design Effort 

llic large cargo vehicle that is sched- 
uled to go into production in three 
months has had a great deal of flexi- 
bility designed into it by the ALCOA 
engineers. Basic constriictiun sections 
are 8x16 ft. made of sheet aluminum 
reinforced with standard extrusions. To 
provide buoyancy, they arc filled with 
Styrofoam. Only one new tvpc of ex- 
trusion was requited and it already 
has been prepared liv .ALCO.\. Tliis 
extrusion will allow the sections to be 
floated and tlien joined from the top 
without requiring a worker to crawl 
beneath tlie veiiiclc. 

Many different vehicles can be 
fonned by joining these basic cemstrac- 
tion sections to fan sections and then 
fastening the S-ft.-iong skirt sections 
around tlie perimeter to form tlie 
plenum cliambcr. 

The stability of a large reefanguiar 
vcliicic with a fan section on each 
corner has been found to be un.iffccted 
if one of the fans should go out. Height 
of the veiiiclc also docs not change 


Available with either universal 
or 100* countersunk head, the 
Cherry %a” Monel Hollow Pull- 
Thiu Rivet has a high shear 
strength particularly adapted to 
fastening nut plates, gang chan- 
nel and honeycomb materials 
where extremely limited space 
makes use of solid rivets difliculL 
Damage to surrounding material 
in these difficult spots is elimin- 
ated with the pull-thru hollow 


rivet Simplicity and speed of 
installation cut costs and save 
weight. 

The new 4i2" Monel Hollow 
Poll-Thru Cherry Rivet can be 
installed with all existing Cherry 
Rivet guns, including the G-25 
Hand Gun. 

For technical information 
write to Townsend Company, 
Cherry Rivet Division, P. 0. 
Box 2157-N, Santa Ana. Calif. 


CHERRY RIVET DIVISION 

^ SANTA ANaTcAUFORNIA ^ 

Townsend Company 

^ ESTAailSHfD laid • NEW 6BIGHTON. PA. 
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Tiny super-coolers from Hamilton Standard 

FOR INFRARED APPLICATIONS 


This is a i loscd cycle, low-pressure mechanical rerrigeraiing sysiem iliai can 
chill infrared cells to any predetermined tcm(XTaiurc doun to 60 degrees 
Kelvin (-350®F). Such extremely low lemiXTaiurcs increase the sensitivity of 
infrared detectors, gis-ing them extended long reave length rcsitonsc. 

The system, one of ntany ixjssihle package configurations, comprises the min- 
IR-CDolcr, at left, with a new miniaturised compressor. The combination pro- 
vides the first reliable miniature system yet devised that will produce such low 
temperatures. Weighing under 10 pounds complete, it is ideal for operation in 
missiles or aircraft. U is further adaptable to any IR application and to a wide 
range of ettvironmcnial conditions. 

The min-lR-cooler was conceived by -Arthur D. Little. Ine.. and jointly 
developed with Hamilton Standard to perform with a Hamilton Standard- 
developed compressor olFcring high performance at unusually low weight. Thu 
sysiem is an important new addition to the complete range of icmperaltire and 
environmental control devices and systems produced by Hamilton Standard. 



HAMILTON STANDARD 

1 1 'iViAor £ofir, Comnlicul 

ENGINE CONTROLS . ENVIRONMENTAL CONTROL SYSTEMS . PROPELLERS • STARTERS 
FLIGHT CONTROLS • VALVES • PUMPS • GROUND SUPPORT EQUIPMENT 
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X-15 Rocket Engine Tested 

hxhaiist blast issues from the noyyle of Reaction Motors XI-R-VR-RM-l rocket engine 
during first test firing at Edwards Air Force Base, Calif., earlier this month (.AW Sept. H. 
p. 67). Shimmering heat waves distorting fence mid background (right) indicate a -10- to 
5(l.ft sheet of flame emitting from engine. Lignid oxygen and liquid ammonia fuel is 
coiisiimcd at a rate of about 10,000 lb. pci min. Exhaust temiwraturc is about -t.OOOF. 
First test was mn at three-foiirths throttle for -tfi see. The 50.000-lb.-thiust engine will 
|)ower the North American X-15 following extended tests at the flight test center. 


In u large percentage in tJiis eoiuUliim. 

In addition to tilt niilit.irv and com- 
mercial application of vehicles that can 
rapidlv cross water, swamps, ict fields 
and mud, with large irayUatcIs, an in- 
terest lias been expressed for sport 
macliincs of this tvpe. Business interests 
in Miami, who neiicve that a large 
market would exist for a similar vehicle 
that could carry six or eight |)Cople 
and sell for S3, 500 to S4.00D, already 
have approiicUcd Spacctronics. 

Soviet Pilots Urged 
To Limit Drinking 

Moscow— Red .Air Force lias hegiin 
official warnings to pilots to avoid al- 
coliol and to follow stricter regimes dur- 
ing tlicir oS-dutv liouts. 

Two Russian iiviation medicine spe- 
cialists— Lt. Col, B. Zak and Maj. I.. 
Btindarenko-havc published a warning 
to pilots and have emphasised a regime 
of physical training and psv chologicttl 
training for off-flying honrv in Sovet- 
skava .Aviatsivit, official Red .Air Force 

AA^sterii observers of the Riiksitm 
scene liavc long been aware tliat alco- 
holism is a major social problem ainong 
the rank and file, as well as in high 
places. But this is the first time tliat an 
official stand has been taken on the sub- 


ject for militatv- pilots. It may herald a 
ciackdown in the Ru.ssian units. 

Zak and Bondarenko warn that air 
crews arc being disqualified from flight 
heeausc of tlicir lack of attention to the 
simple facts of pliysiral care. The doc- 


tors point out that flying is not at all 
liatmful, that in fact it inacases the 
officer’s capacitv for work, and that over 
the vears. that desirable quality is not 
lost at all. 

.As an example thev point to militars 



Saab Produces Five Safirs per Month 

Saab 91D Safir prodiictioii line at l.inkoping. Sweden, plant at Svenska .Acroplan .Akticbolagct. Tbc fully aerobatic, four-place 
-Snfir is operating in 18 countries us a sidc-hv-side militarv or commercial trainer as well as a sport-excciiHve airplane. Production is at 
the rate of five per montli, with deliveries about eight months following an mder- Currently on order arc ZO 91Ds to the Finish 
air torcc (which is negobating for 10 more) and 18 to the Dutch government for the training of KLM airline |)ilots. 
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AERONCA PRODUCES ALUMINUM HONEYCOMB 
RADAR REFLECTORS FOR B-58 BOMB-NAV SYSTEM 


HONEYCOMB 

“EYES” 

FOR 


To withstand the environmental factors of supersonic performance, 
the Convair Hustler utilizes a variety of honeycomb sandwich 
structures for major airframe and sub-system components. Its 
bomb-nav system’s high-gain radar antennas exemplify these 
technologically advanced structures. 



9<S 


pilot first clas!, Siiliikiiid. jliis -Ivu'ar- 
old pilot, with 25 teats' flying expcri- 
tncc. "possesses emiable licaltli and cn- 
dutanct, is energetic at his work and 
sliosts initiiititc in flights." The reasons 
arc not incidental, say the doctors; Bal- 
nkina never takes alcoholic drinks, and 
"jctivelv prcpires himself for flying in 
cservthmg connected with the medical 
requirenicnts." 

In complete contrast was the case of 
l.t. \'ahrushev, who arrived at his unit 
liealthy, but who "liked to shiv nut late 
and to sit with jotial company." Pro- 
giessit ely he grew worse, and finally was 
removed from flying status. 

Military pilot second class Capt. 
Mamclienko "often took strong drinks 
and broke the preflying regime" say the 
'ioctors. Esentually he showed negli- 
gence. got mote easily tired, as’oidcd 
flvingand high g loads during the flights 
he did take. He also was renioscd finm 

Phe doctors conclude their article 
urging clean lis'ing. understanding of 
av iation psychology and physiology, and 
.1 |tlea that the attitude ton-ard aviation 
medical training be as serious as the 
attitude tovvatd living training. 

Escape Capsules 
Designed for B-58 

Crew escape capsules, which will sepa- 
ratelv enclose each of tlic tlitec flight 
members of the Comai: B-5S Hustler 
Ijomber just prior to ejection, are under- 
going flight and rocket sled tests at 
Hurricane Mesa, Utah. 

The capsule design permits crew 
inembets to fly in "shitt-slecve" com- 
fort; conventional liigh-spccd gear, in- 
cluding bulky clothiug, elaborate pres- 
sure suits and large numbers of personal 
equipment, is not necessarv'. 

A contract for design and production 
of test capsules has been awarded Stan- 
ley Aviation Corp.. Denvet, Colo- The 
capsule is designed to permit safe crew 
bapouts at speeds of 1,200 mph.. Con- 

After a crew member triggers tlic 
mcch.inism. the capsule encloses him 
completciv'. The crew member then 
activates the ejection system. 

After the capsule clears the airplane, a 
parachute opens at the proper altitude 
to lower the device. The equipment is 
designed to provide the airmen with a 
habitable environment on land, sea or 
ice. Self-contained radio equipment is 
rlesigncd to locate the capsule (or rescue 

With Stanlev on the project ate Bcn- 
dix .Aviation Corp., Coleman Engi- 
neering Co.. Inc., Cook Electric Co., 
Coincil .Aeronautical Laboratorv, Inc.. 
Denvet Rescarcli Tiistitute. Scott Avia- 
tion Corp., Talco Engineering Co., and 
I'emco Aircraft Corp. 



AIRCRAFT 
ARMAMENTS^ 



“MAYDAY 

...leaving NOW!” 


HE'LL BE FLYING TOMORROW. 


PROBLEMi 

SOLUTION! 


//lanks lo TEAMWORK 

Get ibe man-sear out of the plane. ..gel Ihe man out of the seat... 
gcl him safely lo Ihc ground. 

The Talco Rocket Catapult and Ihc Talco Man-Seal Separation 
Acdialor. and Aulomalic Parachute System. 


While designing an escape system for their FI04 aircraft, Lockheed cnglnecm 
devised a strap system for man-seat separation, then called upon Talco lo furnish 
Ihe actuating power. 

Tested by Lockheed, and further tested by the Air Force, the Talco Rocket 
Catapult and Man-Seat Rotary Actuator have proven to be the most effective 
method ever devised for safe ejection at ground level ai slow speeds, and at high 

Firms like Lockheed depend on Talco for assistance on projects where there 
can be no margin tor error. You can, too. Write today for complete information. 


5JcUco 


^^■abriel 


The Talco Engineehi 
Box 847 ■ Falcon Fi 


AVIATION WEEK, 


21. 1959 






House Group Urges Researeh Expansion 


Bv Ford Eastman 

W'asliington-IIousc Science and As- 
tronautics Conuiiittcc has clurged tliat 
militar\- researcli and de\eiopniciit pro- 
grams appear to be Iiaiidioippcd by in- 
adequate funds, equipment, personnel 
and liigli-lesel planning despite tlieir 
imisortance to national seciitit) . 

in a report that consolidated tlic 
findings of four snhconiinittees resiesv- 
ing research and development programs 
of the Defense Department. .Air ^'o^ce, 
-Arm'' and Na>\'. the committee said 
lack of funds and proper allocation of 
monev appeared to lie tlie Isvcj |)tincipal 
factors impeding the progress in the 
militan' space sciences. 

'Die subconnnittee report, which 
dealt primarily with .\rim tew-arch and 
des elopnient aclisities, wid that, in s ieve 
of the need for rapid technological ad- 
vances. research and devero|>mcnt 
inonee "dearly seems inadequate" at 
all military levels. 

Tlic report said this also includes tlic 
amount allocated for research in tlic 
total administr.ition budget, funds allo- 
cated to the .Amiv within tlic Defense 
Department and the sums programed 


by the .Army within its own budget. 

The subcommittee said it was not at- 
tempting to substitute its judgment for 
that of the l')efeiise Department in the 
use of available funds but added that a 
general condition of "fiscal anemia" aj)- 
pcars to afflict Anns re.search and de- 
velopment, in particular. 

Tnc subcommittee said progress made 
l)y the .Arms' in its research develop- 
ment program has been impressive 
within the limits imposed by funds, 
equipment, available personnel and 
high-level planning. However, the re- 
port added tliat; 

• "Army. ]>crha|)s even mote than its 
sister services, must depend on a coni- 
])iehciisivc research and development 
program to remain effective in combat 
situations, whether these are global or 
local. . . . While it may be expected 
that the most probable active use nf the 
Army in the toresceablc future would 
be ill regard to the so-called brushfire 
w.ir, the -Army must nonetheless depend 
on cstc-nsivc new techniques and svs- 
teins inasmuch as it is almost certain to 
be fat ootvveigbed in terms of the op- 
position's manpower. 

• "Biidgetwisc, the .Army research and 


development program is, at present, just 
Isarcly getting by. It is significant that 
Gen. Tniilcau (Lt. Gen. -Artluir G 
Ttude.au. chief of -Army research and 
development) feels that the Armv is not 
prosecuting more than half of the pos 
sible research areas which might be of 
genuine utililv to the .Armv. 

• ‘‘Amount of research and dcvclop- 
inciit monev actuallv being expended 
by the Army on basic and applied re- 
search - . . appc.irs to be verv' low ,” The 
subcommittee said that about 909f of 
the .Army'.s research activities will be in 
the areas of test and evaluation. 

• . .Army, as well as other services, 
is definitely handica|)pcd by a iinilti 
plicitv of decision levels and bv bureau- 
cratic contract procedures vvliicli. wliile 
designed to assure econoniv and demo 
cratic fairness, are often excessively con- 
suming.” 

• Total .Army research and development 
program is handicapped by insuftieieni 
liaison with similar foreign programs 
and scientists. The rcjmrt added thiit 
all three services also Tack facilities for 
rapid translation and puhllc.itinn of for 
cign tcclinical reports such as those 
available in the Soviet Union. 

• "Armv lias no space program per sc. 
(but) it has specific interests in space 
which warrant v igorous .ind expeditious 
research in such allied areas as the use 
of .space or space vehicles for conmni- 
nications, weather interpretation, sur- 
veillance and reconnaissance." 

• Duplication of research and develop- 
ment efforts in space technology by the 
militarv services "is, in fact, essential 
in manv cases” bcc.iiise the "actual 
capabilitv nf all services to use space is 
still in its formative stages and because 
so mam scientific answers in relationv 
hereto arc unknown. 

• ‘‘.Amiv is presently liandicap|>ed by hi- 
adcqiutc authoritv to investigate and 
research certain areas of possible war- 
fare which might he terincd ‘exotic’ or 
‘unorthodox.’ These areas would in- 
clude. but not he limited to, such con- 
cepts as chemical warfare, biologit-al 
warfare, psvchologie.il warfare, decibel 
w.irfiiie .ind microwave warfare. Wliile 
the defense evtablivlimcnt is pursuing 
some of these programs to a point, it 
appears that they arc gcncr.illv frowned 
u|Jon from the standpoint of humane- 
ness .and public relations. Tostimonv 
from reliable witnesses, however, sug- 
gests that ‘exotic’ methods might actu- 
allv be much mote humane tlian five 
nuclear weapons which today arc taken 
for granted as a first-line means of de- 

Tlic subconiinittcc said it reeogni/cs 
that .American processes of democratic 
government do not give the U S. tlie 



Flying Weather Laboratory Flight Test 

Scientists check tlie main console of the Boeing 707-120 living wc-ather laboratory upon 
eoiii|i1ction of its first flight test. Tlic flight, which covered 7.000 mi. at altitudes to -15.000 
ft,, iiijtked the cud of I’liasc 1 in the Development (it the -Air Force's .\N/.kMQ-15 
AA'cathcf Rccminaisvaiiec Svstem (\XV Oct, 6. 1058. p, 801, .At the moiiiciit. plans for 
Phase 11, w-hich would involve prntotv|H; development and fabrication, arc in the negoti- 
ating stage and witucwhal uncertain owing to .kit Force budget limitations (.k\5‘ Siig. 2-1. 
p. 23). Beiidix Systems Division, prime contractor on tlie project, evpects to receive some 
money for work on the second phase. First phase nf the iitojeet, which was carried nut by 
Beiidiv in conjunction with Boeing Airplane Co, as tlic iiujoi siilicontractot. tan for 12 
months and cost approvim.itelv S12 million. 
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Duct Designed for Nuclear Test Engine 

Stainless steel spiral duct tor the General Electric X39 miclc-ar test engine at Idaho Falls, 
Idaho, is machined to tolerances as low os .005 in. Two scrolb arc used in the X39, 
to collect compressed ait before passage to the iniclcai leaetor, and prior lo its return 
to the compressor section. Ryan .kcninautical Co. imported the boring head from West 
Gcriiiaiiy to machine the flanges on the scroll. 


same freedom to pursue its securitv ob- 
jectives, especially in peacetime, with 
the precision and emphasis of non- 
deniDCratic goveriinients. It added, 
however, that certain things e.in be 
done to expedite the Army's research 
and development program, it rccoin- 
mended: 

• "That the Administration review its 
hudgetiiry policies at the earliest prac- 
ticable time to determine if added funds 
for defense rese.arch and development 
might cfficicntiv be put to vise. ... If 
more and better research would over- 
burden the national budget, cuts should 
he more in areas less vital to basic U. S. 
security. 

• “Tliat the National Scciiritv Coun- 
cil review high-level policies and di- 
teefives in regard to the ’exotic’ or ‘un- 
orthodox’ method;, of warfare and give 
sanction to stepped-up research pro- 
grams in these areas where such action 
m.iy be warranted. 

• "That the Defense Department re- 
view its research and development con- 
tract requirements with a view toward 
eliminating all possible delay in this 
process. 


• "That the Defense Department con- 
fer on a broad scale with industrial 
Ic-adcr.s and private contractors” in ef- 
forts to restnet output of scientific de- 
velopmental publications which mav 
contain infonnation useful to totalitar- 
ian governments insofar as such restric- 
tions may be consistent with traditional 
frccdniiis of information and pa]p.ihle 
securitv needs. 

• “That till' State Department and De- 
fense Department iniinediatciv lake 
steps to speed up effective li.iiscin with 
outstanding scicnti.sts and science [iro- 
grams in other countries; tliat the two 
department.! coordinate their efforts tvi 
.issurc greater use nf foreign research 
and scientific talent; that maximum use 
of such research and talent be made 
within the United States.” 

Although the subcommittee which 
reviewed .Air Force programs did not 
make specific recommendations, it said 
there is no doubt that the strength of 
the .Air Force is based in large part 
upon the ability of its research and ilo- 
velopnicnt effort to take full advantage 
of scientific progress. 

"It seems abundantlv clear,” the sub- 



'.Wrwn tons of steel gantry tower for 
thj^Redstone Missile are raised into 
Diction at White Sands, New Mexico. 
Tldsh parallel sections must move at 
^e same speed and at the same exact 
Kvgle. To eliminate the possibility that 
Biress differences between the two sec- 
ftion.s might effect the precise move- 
ment of the tower lo its vertical pasi- 
tion. 'Vuba was commissioned to de- 
velop and build the required instru- 
mentation into the tower control. This 
type of instrumentation is typical of 
Yuba's contributions in the missile 
field. Whatever your need, Yuba has 
the capabilities and facilities to pro- 
duce to your strict specification -with 
minimum lead time. 


Redstone 


OALMOTOR DIVIStON 

1375 Cloy Sn.et 




VUKA CONSOLIDATE0 
INDUSTRIES, INC. 


Pirns 111 SUB OtIICH \ NITIOHWISI 
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As air traffic becomes heavier, pilots are busier 
with more frequent ground communications. To 
meet this growing need in traffic control, ARC 
designed the Type T-25A 360 Channel Trans- 
mitter with the widest range of frequencies — 
more than adequate for today or years to come. 
Weighing only 7.7 pounds including shock mount- 
ing, the T-25A provides complete coverage of 360 
channels at 50 kc spacing between 118.00-135.95 
megacycles. It is a 6-10 watt unit (nominal 8 
watts), providing ample range for planning ap- 
proaches in congested air traffic areas. Power 


consumption of only 2.0 amperes during trans- 
mission on the 28 volt model, plus the 2.0 amps 
input to the receiver dynamotor that supplies high 
voltage. This means little added power drain on 
the electrical system. 

This transmitter is recommended for use with 
ARC’S line of tunable receivers, (R-13B and 
R-I9) for a primary communication system on 
small aircraft or as a “back-up" to ARC Type 
210 Transmitter-Receiver on larger aircraft. 

Certified to CM TSO C-37 Category A and FCC Sequirenients 


^ircraft ^adie Corporation boonton.n.j. 


oHHi toe aectivEts • iiiNiare>j2ED turownc oiiEcnon fikoess • coubse maectDas • tr receiveis aho t 

URF Aim VAF RECtirERS AND TRUSMintRS IS 10 }S0 CHAHHELSI • IHIERPHOHE AMPIIEIERS • HIOH POHEREO 
lO.CHAHNEL ISOLAIIOEI AMniFlEAS • OMNIRANGE SIBUL EENEAATORS AHO STAHOARO COURSE CHECKERS • SO0 2IOO I 


P DIRECIION EIKOERS 
IIH AUDIO AMPIIEIERS 
: SICNAl GENERATORS 
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committee reported, ' that this jliilitr 
must continue to lime as its fomi<Lition 
sufficient rcsmirccs and support, dv- 

and, lastly, trained and qnalifed |ieoplc 
at all leicis. Le-adtinie between concept 
and reality nuist continue to be com- 
pressed and o en possible technique to 
reduce the time lag must be explored." 

The siibcomniittcc also said wa\s 
must be sought to prcienl loss of scicii- 
lificallv qiialificel people From the .\ir 
force to indiistrv and that important 

E ools of scientific information acciimu- 
iting elscniiete in the svorld must be 
tapped. 

Proposals to Navy 

Another subcommittee tesiewing 
Nav\ programs made the following 
recommend tions: 

• "That Navy funds for research, desel- 
opinent. test and valuation be raised 
to 10% or more of the total Navy 
budget and that half or mote of such 
funds be provided for basic and sup- 
porting research," 

• That regardless of budgetary levels, 
"gre.itcr emphasis be placed on basic 
and supporting research, component de- 
velopment, electronics and attack air- 
craft, especi.illy aircraft-missile attack 
systems." 

• “That the Navy's foreign contract 
research ptogtam be modcratciv in- 
creased , . , and extended to additional 
countries, including non-European 
countries. 

• “That the problem of continental de- 
fense against submnrinc-launclied mis- 
siles receive furtlier study, with special 
attention to the possible prohibition of 
.submerged foreign submarines off U.S. 
coasts within a distance of at least 200 


PRODUCTION BRIEFING 

W, L. Maxson Corp., New York 
Citv, will design and build |)owcr sup- 
plies for the AN ASQ-2S bombing- 
navigation system for the North .Ameri- 
can B-70 Valkyrie bomber under 
subcontract to International Business 
Machines Corp. 

Leach Corp., Compton, Calif., will 
develop instrumentation for upper at- 
mosphere probes on ,in initial contract 
for over 550,000 for U, S- .Ait Force 
Geophysics Research Directorate, Bed- 
ford, Nfass. Recording system will 
gather thermal radiation and otiicr data 
in balloon and missile studies. 

Robertshaw-Fiilton Controls Co., 
Aeronautical and Instrument Division, 
•Anaheim, Calif., has received a 
SI 18,000 order from Convair for Atlas 
missile checkout and launch cable as- 
semblies. Fifteen tvpes of cable assem- 
blies will be made. 


FOR PRECISE FLOW CONTROL 
IN AIRCRAFT HYDRAULIC SYSTEMS 
it’s WATERMAN 


Pressure Compensated Flow Regulators 



• FLOW RATE IS CONSTANT over a 70 to 3000 psi system 
pressure and is not affected by varying back pressures. 


AVAILABLE in AND 10050 tube sizes -4 thru -12. 

STANDARD MS28886 UNITS Available to spec. Mil-V-8566 
for — 65'F to -(-160 F rtinge using Mil-H-5'606 fluid. 

Models available for VIRTUALLY ANY TEMPERATURE 
RANGE AND FLUID COMBINATION. If your advanced 
designs require fluid control to a more exacting degree. 

Write for Bulleim A-200 


Wafertnan can also supply Quantity Measuring 
Hydraulic Fuses per AN 6281 and AB 6282 

FLOW RATE CONTROL IS OUR BUSINESS 

Also suppliers of similor items and other Hydraulic Components for 
industrial usage. 

WATERMAN ENGINEERING COMPANY 

P. O. Bex 391 

725 Custer Avenue Evanston, III. 
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Use of Area Rule, BLC Marked in NA.39 


Fantborovigh, England— Blackburn 

NA.59 lo«--lc\cl naral strike aircraft was 
rirc most advanced aeronautical design 
at lire 20tli Society of Brilisli Aircraft 
Constructors Flying Display and Ex- 

llibition. 

Combination of contemporary aero- 
dynamics and structural design details 
lias impressed foreign observers. In- 
flight performance of the plane, dem- 


onstrated during the air show by Black- 
burn pilots Derek Whitehead, G. R. I. 
"Sailor" Parker, and John Burns, 
pointed up the low-level marreiivcrabil- 
ity and dash capirbility of the plane. 

Seven of a production order for 20 
planes arc now on flight status; flrst 
prototvpe flew Apr. i0, 1958. 

Powcrplant for the sonic two-seater is 
a pair de Il.ivillaird Gyron Junior 


D.C.J.l turbojets rated at 7,000 lb. 
thrust e-ach dry. Engines arc bled to 
give boimdary layer control over the 
wing and horizontal tail. 

Nlajor aerodynamic design fe-atures 
arc two: 

• Area rule. One clue to the effective- 
ness of the application of the area- 
rule. first developed bv tben-NACA 
scientist Richard T. Whitcomb, is the 



FLAPS, GEAR, AND TAIL HOOK DOWN, the Blackburn NA.59 paces Aviation Week’s photogriiphcr iu accompany-ing plane. Plane 
is painted dark sea blue on uuper surfaces, gloss white below. 
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low aerodynamic noise level of the plane 
during its high-speed passes. W'hile 
other British aircraft malre noises remi- 
niscent of the Indianapolis Speedway on 
Memorial Day or of lieaw- canvas being 
ripped to shreds, the NA.39 flashes by 
at a deceptively fast pace, almost un- 
hearaldcd by sound. 

• Boundary-layer control (DLC). Avail- 
able air from tlie Gyron Junior is bled 
over the entire wingspan and horizontal 
tail and gives very liigli lift cocfEcient at 
moderate angles of attack. '11)0 NA.39 
lands ill a noticeably lower angle of at- 
tack than its contemporaries. 
Secondary Effects 

This latter aerodynamic trick has a 
couple of secondary effects on the lay- 
out of the plane. Very short span flaps 
arc used, with a deflection approximat- 
ing 43 deg., and the rest of the wing 
trailing edge is aileron. For maximum 
lift during landing, the ailerons are 
drooped, so that in effect the plane 
lias a full-span flap system vvitli bound- 
ary-layer control. 

Because of the high thrust generated 
during the BLC condition, drag control 
is used during the approach phase of 
the landing- The NA.39 has a split 
drag brake at the rear of the fuselage; 
the whole fail cone splits on a vertical 

Structurally the NA.39 has broken 
with precedent, and has been designed 
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AMC Contracts 





If you design fluid handling, 

transfer, or hydraulic equipment, 'MS 

you already know Teflon hose. NB 

Wonderful! Except, up to this time ^ 

larger diameters were not really 

flexible. But now look! 

SPRINGFieiD "(OO”" WITH FINGER FLEXIBILITY 

• Minimum bend radius: only SVi times 
the hose diameter! Thanks to the exclusive 
TiTEFLEX process. 

♦ Teflon innercore with all its properties. It’s 
tough, lightweight, inert, resistant to corrosion 
and temperature extremes. Flex life is 


design with 
large diameter 


• Available now up to 2" in diameter, lengths to 
25 feet (soon to 50!). 

• Fittings prove failure-proof— right up to burst 
pressure of hoael 

• In many cases, a shorter Springfield "400” hose 
can replace extruded hose at big savings. 

Springfield “400" has already made exciting news 
in scores of applications— new uses crop up 

every day. How about your field? Our 
bulietin will set design ideas clicking. I 

Get a copy by dropping U 

us a line direct. Im 


PEUTUaS Al 


This is an actual photograph of1'h" Springfield "400" hose. 


Teflon hose 
that 

bends like this! 




titeflex me. sprmgfield mass. 
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Meet your needs for HEAT RESISTANCE 
with hose of Du Pont TFE resins 








Hose lined with Teflon TFE-fluorocarbon resins easily meets the requirement 
of high-heat resistance, imposed on hose lines by modem flight ^uipment. TFE 
resins are rated for continuous use up to 500“F. With overbraiding, hydraulic 
line pressures up to 6,000 psi arc being achieved, tn addition, the toughness of 
TFE resins permits the construction of lighter-weight hose for equivalent pres- 
sure ratings resulting in valuable weight savings. 

Vitally important, too. is the almost universal chemical inertness ofTFE resins. 
They are completely unaffected by all fuels, oils and hydraulic fluids. Teflon 
resins also withstand conditions of continuous flexing, impulsing, and vibration. 

No other materials offer this remarkable combination of properties. That's 
why hose of Teflon is now standard equipment for hydraulic and fuel lines in 
many of the most advanced aircraft. 

Find out more about how hose lined with Teflon can meet your requirements 
for maximum safety and reliability with minimum weight and maintenance. 
Write to your supplier or: E. I. du Pont de Nemours & Co. (Inc.), Polychemicals 
Department, Room T-7921, Du Pont Building, Wilmington 98, Delaware. 

In Canoda: Du Pont of Canada Limited, P. O. Box 660, Montreal, Quebec. 


TEFLON® 


BETTEB things fob BETTEB IIVING . . .THBOUGH CHEMISTBY 
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Male die far final funniug operation U Riiish-machincd on a 
vertical boring mill. Dies wcigli 3? tons each when completed. 

Atlas. Thor Nose Cones 
Are Closed-Die Forged 

Copper nose cones for the Atlas intercontinental range and Thor 
Intermediate range ballistic missiles are formed it) W’yirunC^ordon 
Co.’s SO.OOO-tott capacity hsdranlic press In a single pass 
operation believed to be the largest cioscdJic copper ftstging 
ever attempted. Nose cones are fabricated from 99.5f5 pure 
oopper billets of 28-in, dia. Billets arc lieated and upset 
to a 30-in, diameter, 9-in, thick pancake in an 18.000-ton 
hydraulic press. 1'hen the uose coite is partialh formed in a 
second nperation on the same press. After cleaning and ultra- 
sonic inspection the piece is reheated to l,350l'' in a 50-ft. dia, 
rotary furnace for the Rnal frtniiing operation »n Wvman- 
Gotdnn's 30.00l)-ton press. After final fomiiiig, the piece is 
dcOashed and receives a dimensional check. Packing follows 
an ultrasonic ins|>cction. Finished nttse cones measure S ft, ui 
diameter, 2 ft. deep, and have a thickness of U in. 


in 30,000'ton press before striking operation on nose cone. 


Up, over, and beyond . . , 

this electronic eye stays on the “bird" 

, . . without blinking 


Ever cry to follow the flight of a low-flying jet 
as it passed overhead? Near the zenith, you turned 
and faced the opposite directiort — and searched 
the skies again. So fast did your quarry movCi you 
may have lost it during the second used turning 
your head. 

That's much the way it is with electronic track- 
ers, coo. Well known to the radar or telcmctty 
engineer is the requirement for excessive or im- 
possible accelerations and velocities in azimuth in 
order for the conventional two-axis antenna to 
track objects passing near the zenith. Heretofore, 
the standard "solution" to this problem has been 
to program the gain of the azimuth servo ampli- 
her as a function of elevation angle — a procedure 
referred to as secant correction since the gain 
must be increased as the secant of the elevation 

The Canoga Model 8400 Tri-Ped, a true iriaxial 
antenna desigtred for radar and microwave telc- 


7 tracking, meets this problem head-on and Oxnard Street, Van Nuys, California. 

underwood 

CANQfiA Divislan equipment Is now In operation at every missile tracking range In the nation 
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CANOGA DIVISION: van Nuya, californii 


Walton Beach, Florida 









"The next voice you hear..." 


Tomorrow— or the day after tomorrow— we'll hear 
voices from the remote reaches of space. They will travel 
over electronic highways that span interplanetary dis- 
tances in a matter of seconds. 

Hoffman has been a leader in modern communica- 
tions since electronics moved from the primitive stage 
of simple entertainment radio to become a major tool 
of science, industry, and defense. And probing into the 
secrets of space affords the scientists and engineers at 
Hoffman exciting new areas for exploration. 


To meet these challenges, Hoffman is broadening its 
capabilities to develop new techniques in space com- 
munications, such as: 

METEOR BURST COMMUNICATIONS • FORWARD SCATTER 
TRANSMISSION • FREOUENCY SYNTHESIZERS • SELVOX • 

VLF COMMUNICATIONS SYSTEMS • SPECIAL PURPOSE 
TRANSMITTERS AND RECEIVERS • DATA LINK SYSTEMS 

Communications problems in the conquest of space 
are being met now at Hoffman, where creative minds 
are helping to build the electronic future of America, 


HcfFman Electronics 

CORPORATION ® 


HOFFMAN WBORATORIES DIVISION/ 3740 Saulli Qf»n(J Avenue. Los Angeles 7, Calilomia 







ENGINEERS 

FOR ADVANCED RESEARCH IN 

HYDRAULIC SERVO VALVES 
PNEUMATIC SERVO VALVES 

ALSO OTHER HYDRAULIC d PNEUMATIC VALVES FOR 
HIGH PERFORMANCE FLIGHT APPLICATIONS 

B.S.M.E. OR M.S.M.E. DEGREE REQUIRED 

WITH MINIMUM OF 2 YEARS EXPERIENCE 

Please send resume to W. C. Walker— Engineering Employment Manager 
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Ton-avd the 
preparation of man 
for the first 
stei>s into deep spare, 
the Martin 



Deni 


amove] the most 


in the free leorld. 


Martin Lunar 
Hoasinij Siinilalor. 
This iriU he 


which will permit 
advanced stiidij 
of survival 
requirements and 
techniques 
applicahle to 
airless lunar or 
planetary conditions. 
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Black Knight Re-Entry Vehicle 
Engineering Details Revealed 


Famtxiiough, England— Fitst engi- 
neering details of the Black Knight tc- 
enfrs' test \ehicle were shown in model 
form at the 20th Society of Britisli Air- 
craft Constructors Flying Display and 
Exhibition. 

hfajot purpose of the Black Knight 
(AW Sept- 22, 1958, p. 50) is to get 
rc-entrv data on nose cone shapes and 
materials for use in the design of the 
de Ilavilland Blue Streak, Britain’s in- 
termediate range balli.stic missile. 

Four test rounds ha\c been fired in 
near-s’ertieal trajectories at the Weapon 
Research Establishment at \\'oomera, 
Australia. All flights were successful 
and all nose cones were recovered in 
the desert, One of the cones re-entered 
from above 500 mi., and at a speed 
appro.xiniating 12,000 fps. 

Black Knight is about 55 ft. high, 
and three feet in diameter. It was de- 
signed and built by Saunders-Roe in 
collaboration with the Royal Aircraft 
Establi.sliment. 

Powcrplant for Black Knight is a 
Bristol Siddclev Gamma 2 liquid-pto- 

E cllant rocket engine based on a design 
y engineers of RAE’s Rocket I'ropul- 
sion Establishment at W'estcott, Each 
thrust cliambcr is gimbal-mountcd for 
attitude control of the \chiclc during 
flight. Fuel is kerosene and oxidizer is 
concentrated hydrogen peroxide. 

Peroxide is pumped by individual 
tiirhopimips to each thrust chamber, 


cools the chamber and flows out into a 
catalyst pack where it is decomposed 
into oxygen and steam. TTiese arc fed 
into the combustion zone of the cham- 
ber. Kerosene feed lines ate purged 
with nitrogen, and only when the pres, 
sure rise is sensed in the combustion 
cliambcr— due to the introduction of 
the oxygen and steam— docs the kero- 
sene feed begin. 

Kerosene and [seroxide burn spon- 
taneously on contact in the combustion 
chamber and initiate thrust. Eacii 
chamber delivers 4,100 lb. of thrust for 
a total of I(i.400 lb., which increases 
to more than 19.000 lb. thrust in the 
neat-vacuum conditions outside the 
earth’.v sensible atmosphere. 

The photo at bottom riglit on p. 1 1 7 
shows the internal arrangement of the 
Black Knight test vehicle. One of four 
thrust chambers of the Bristol Siddclev 
Gamma rocket engine is in the center 
foreground. Hose at right foreground 
is for topping oil concentrated hydrogen 
peroxide used as an oxidizer; a' simple 
tension spring guarantees phv'sical sep- 
aration after initiation by solenoid te- 

Sway braces arc shown at upper right 
and left of the picture; holddown ten- 
sion bar is shown at left. Static load 
weight of the missile is home on fit- 
tings, one of which is visible at the 
lower riglit of the photo, just below 
tiie hose. 
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Meet Mr. ABC — he works for you 


This man is a circulation auditor. His job? Keeping us on 
our publishing toes. 

As a representative of the Audit Bureau of Circula- 
tions, this specially trained auditor visits our office 
annually to make an exacting inspection of our circulation 
records. He has access to all of our books and records in 
obtaining the FACTS about our circulation. 

His independent analyses, published by ABC in an 
Audit Report, provide us with an accurate measure of 
your interest in this publication. To keep you as a reader 
year after year, we must provide a publication worth your 
money issue after issue. 


The degree with which we hold your interest, as 
verified in the ABC report, is measured by the number of 
copies sold each issue, where they are sold, and how they 
are sold. Obviously, if you aren’t interested you aren’t 
going to buy. 

This same information is of interest to our advertisers, 
too. The rate they pay for the advertising space they use 
is based on our paid circulation. 

Thus, the ABC report is a guide for us in providing you 
with a publication which merits your support and a guide 
to our advertisers that they get what they pay for — your 
interest as readers. 
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Triple Hydraulic Control System Studied 


Wateito«-n, N. Y.-Klight control o( 
supersonic transport aircraft, requiting 
continuous power assist. «ill necessi- 
tate a triple hydraulic system, accord- 
ing to studies made by the Boeing 
Aircraft Co. 

At a technical meeting sponsored bv 
the Nen- York Air Br.ike Co., Robert 
Abshirc, Boeing enginc'cr, described 

E itttic studies made In Boeing for 
2 and Mach 5 transports. Much 
of the work «-as done in connection 
with the MS-ilO.A (North .American 
B-70) proposal- I'he Boeing study in- 
dicates the need for incre-ased com- 
ponent reliability at 500!" temperatures 
and -t.OOO psi. pressures. 

Tire ptoposcQ triple hydraulic system 
for powering flight controls woul(d per- 
mit flight completion after loss of one 
system and safe flight and landing after 
the loss of two ssstems- Horsepower 
requirements for the flight control sys- 
tem of supersonic transports will total 
about 170 hp- as opposed to approxi- 
mately 80 hp. for contemporary sub- 
sonic jet transports. 



TRIPLE flight control hydraulic system for supersonic transport aiicraFt is stioun in schematic 

vith any one system opeiatiiig. the aircraft can effect a safe landing. The delhi wing with 
canard surface is similar to the B-70 configuration. Note the spoilers on both upper and 
lower wing surfaces and on vertical fin. 


Safe Flight Factor 

This 170 hp. requirement must be 
met bv anv two of the three independ- 
ent flight control hrdraulic s'stcins. 
However, anv one sysiem must provide 
sufficient hvdraulic power for safe flight 
and landing b\’ supplving approximatelv 
one half this horsepower requirement. 
Boeing’s estimate of the ma.ximum util- 
ity system horsepower for the supet- 
sonie transport is 110 hp, 

'lire company chose a 4,000 psi. 
system pressure to provide minimum 
system weight yet not limit reliability. 

included system weight, ability to fit 
actuators within surmce contours and 
component performance in regard to 
minimum leakage and maximum reli- 
ability. 

Ambient tempetatures for Mach 2 
flight will reach 210K and for Mach 5 
airspeeds will reach ssOF. Hydraulic 
system operating temperature will be 
maintained by cooling to a temperature 
chosen for desired reliability. 

The cooling means considered by 
Boeing included water, fuel and com- 
bination fuel and water heat sink. Fuel 
and water heat sink appear to provide 
the most satisfactory cooling system in 
terms of system weight at tempetatures 
of 550F, the maximum temperature 
considered. Other temperature goals 
include a minimum warmup time and 
a low temperature limit of — 65F. 

Boeing found that, in terms of rcli- 


abilitv, its triple hvdraulic svstem pro- 
vided an acceptable failure rate for the 
least weight increase. Component fail- 
ure rates, for the purposes of the tcli- 
abilitv stndv, were assumed to be the 
same' as for Class 1 (-65 to 160F) 
svstem operating temperatures. How- 
ever, as all indications point to in- 



... . 
lire rates of Class I svstems. indicate 
that the triple svstem vvould achiev e an 
operational teliabililv of .999991 (nine 
failures per one million 4.5 hr. fiights). 
Tliis order of reliability is obtained, 
however, only if all priniarv and redun- 
dant components arc operational prior 
to flight. I’he same svstem gives a main- 
tenance reliability of .89001 for a 4.5 
hr. flight, which means that after ap- 
itof 100 4.5 hr. flights 

. This 1 


and interferes with its flight schedules. 
Tlic lack of precise component fail- 

under consideration pa'cludcs anv abso- 
lute reliability findings. However, the 


study shows that hydraulic system reli- 
abilitv must come through improved 
component and system design if the 
aircraft are to be econoniicjllv feasible. 

Improved components and systems 
ate made necessary by the supersonic 
transport's hvdraulic system which will 
operate at fiigher power levels than 
piescnl aircraft, that will influence air- 
craft safetv to a degree comparable to 
that of powerplants. and will require 
increased reliability both at the opera- 
tional and maintenance levels. 
Hydraulic Systems 

In addition to its work on Mach 2 
aircraft hvdraulic svstems at tempera- 
tures to 550F, Boeing is developing 
7001-' components. 'Ilicse high tem- 
perature components include hydr.iu- 
lie motors, dynamic seals in both 
niehils and non-metals, servo valves, 
fluid fittings and hvdraulic pumps. 
Components undergo evaluation in 
mockup systems at temperatures of both 
550F and 700F. 

•An ontgrowtli of this component 
research is the development of a tube 
fitting for high temperature use which 
is reported to have good thermal 
cycling resistance and high fatigue 
strength. Boeing’s “H" fitting, which is 
similar to other liigh tcinperaturc de- 
signs, is onc-foutfli the weight of an 
MS fitting. The fitting can be made in 
a permanent configuration and one that 
is reconncctable about three times. 
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LARGE CAPACITY FILES / RAPID RANDOM ACCESS / EFFICIENT ROUTINE PROCESSING 



A system with complete files, complete data and complete 
processing ... to handle all operations. 

It’s a proven fact . . . that of the total work necessary 
to put a missile into the air, a staggering 90?Z is pri- 
marily logistical and involves the control of many 
individual maintenance parts. This figure becomes 
compounded as the number of inactive, but ready-to- 
fire missiles increases . . . and keeping track of their 
individual needs becomes a herculean task. 

It is dear that an efficient system of organizing, filing 
and searching great masses of data at high speeds, and 
at realistic costs is necessary. The Magnacox Company 
answers the need for “discrete” unit data record hand- 
ling for both government and industry with Magnacard. 
You are inriled to inTcsligale and moke use of these new tech- 
niqtLes . . . write today for illuslra/ed ftrocfcitrs. 


Magnacard 


DATA HANDLING EQUIPMENT BY 
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TUBINS is cniatged by means o( an undcr- 
vt-atcr electrical d!schac|e in a labocstocy 
test of elcctiical explosive forming. The 
clcetiieal method is said to be more con- 
tiollable than high explosive techniques. 

Electrical Explosive 
Forming Tested 

Explosi'C metal forming by means of 
an underwater electrical discharge is be- 
ing invcstigitcd at Republic .Aviation 
Corp. Successful development of elec- 
trical explosive funning could mean 
the developnrent of small. SrO.OOO 
forming tools which could replace hy- 
draulic presses in some applications, tlic 
company reports. 

Laboratory experiments have devel- 
oped a sliock nave equal to 6,000 hp. 
from electrical energy discharged in 
40 millionths of a second. A hittery 
of capacitors is used to store tlic clcc- 
tricitv before discharge across hvo under- 
water electrodes. Republic is attempt- 
ing to increase force of shock wave by 
achieving faster current discharge. 

The advantages of electrical explo- 
sive forming mer high cxplosirc tech- 
niques is that tlic electrical method 
promises more precise control and 
greater safety. Tlie best area of applica- 
tion for explosiie fomiing is in shaping 
of high strength metals such as stainless 
steel and titanium alloys. 

Ceramic Material 
Stable Above 3,500F 

General Electric has deseloped a 
tianslucent ceramic that is stable at 
temperatures close to 3.600F. The 
material, called Lucalox. is expected to 
find applications in infrared lamps used 
to test heat resistance of nose cones, 
as an electrical insulator, and in bear- 
ings. Made from aluminum oxide pow- 
der, it is described as a polycry stallinc 
ceramic with a metal-like structure. Tlic 
small pores normally found in cera- 
mics have been rcnioicd from Lucalox. 


Engineering and management 
opportunities in 

RCA SYSTEMS 
SUPPORT PROJECTS 

RCA offers expanding opportunities in Weapon 
Systems Support projects. This work involves pro- 
gram planning, advanced operotions analysis, sys- 
tems analysis, equipment development and design, 
and systems integration. Experience is desired in 
the many areas of systems support— checkout and 
test equipment, logistics, and training. 

Exceptionolly fine professional and management 
positions are ovoilable to EE's, ME’s Mathemati- 
cians, and Physicists with at leost five yeors of 
experience. 

Salaries are excellent; opportunities for advance- 
ment, unlimited. Benefits ore among the best in 
the industry. 

Several current Systems Support Project areos ore: 

Aircroft electronic systems 
Military and civil digital communications systems 
Missile systems 

Space vehicles and space stations 

FOR /NTEfiV/ew WITH £NGIN££fi/NG MANAGEMENT.- 
Pleose send complete resume to; 

Mr. C. B. Gordon 
RCA, Box Z-131 
Professional Employment 
Building 10-1 
Camden 2, N. J. 

RADIO CORPORATION OF AMERICA 

Defense Electronic Products 
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AC Sparks All Five Winners 

in 1959 Powder Puff Derby 



NEW AVIATION PRODUCTS 



Compufer Tesfs B-58 Flight Control System 

Mobile ground support computer is tope controlled to pertorm 7?0 tests of the Convoir 
B-;g's flight control system in 90 min. The computet elcctronicaily simulates flight condi- 

'llic equipment, operated by two men, gives a "no go” tcadont- The Eclipsc-Piouect Divi- 
sioo of Beiidix ,\viation developed the computer which it undergoing evaluation at Cou- 
vait's Fort Worth. T«„ plant. 


Solenoid Selector Valve 

Solenoid-operated selector v-jUc nill 
handle fluids to 3,000 psi. and up to 
275h'- Each vaJte has tlitcc positions. 
Construction is of forged stainless steel. 



Each valve position is ptessure actuated, 
eliminating need for springs, although 
spring actuation is provided as a safety 

Ilydra-Powcr Coip., Pine Court, New 
Rocliclic. New York. 

Anchor Nut 

Self-locking, all-mebil anchor nuts 
arc intended fot liigli temperature ap- 
plications. 

Number F19270 mit is made of 
A286 stainless for use at 1,200E; No. 
E19271 nut is made of M232 for 
1.400F service. Since the basic nut ele- 



ments in these floaters arc approved 
parts cutrcntly in use— the l.ZOOF !I33 
and the 1,4001'' lllOOSJ-retaincts may 
be of any material compatible with the 
structure to which they mav be 
fastened. 

Kaynar Mfg. Co., Inc,, Kaylock Di- 
vision, Box 2001, Terminal Anne, Los 
Angeles 54, Calif. 

Spring Driven Guidance Gyro 

I wo-dcgrecK)f-freedom gyro ener- 
gised by a noimd helical spring pro- 
vides guidance over a period of several 
minutes for short range missiles and 
target drones. 

The spin axis of the WG-14 gyro- 
scope is along the pitclt axis of the 
missile; the outer gimbal is along the 
roll axis, and the inner gimbal is along 
the yaw axis. A potentiometer pickoff 
about the outer gimbal axis indicates 
the angle of roll. starting signal re- 
leases the wound spring which ener- 
gizes the rotor. When tlic rotor is up 
to speed, the gyro uncages. Effective 
angular momentum is maintained for 





A Special Memo 
from 

ROCKETDYNE 

to a 

PHYSICIST 

Rocketdyne. the Nation’s leader in 
Research & Development of high 
and low thrust propulsion systems 
has a position demanding 

PROJECT RESPONSIBILITY 

for a Senior Research Scientist or 
Specialist to perform 

THEORETICAL-EXPERIMENTAL 
RESEARCH in 
ELECTRICAL PROPULSION 

including 

IONIZATION OF SPECIES 
ELECTRICAL DISCHARGE 
PHENOMENA 
ION ACCELERATION 

Desired Qualifications; PhD de- 
gree and five years of applicable 
experience. 

Mr. H. J. Jamieson, 
Engineering 
Personnel Department, 

6633 Caiioga Ave., 
CanogaPark, California 

ROCKETDYNE 


A DIVISIONOf XCRTUAUEaiCAN AVIATION, INC. 
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Are you after highest 
alloy properties in 
heat-after-heat? 

IDO per cent composition control 
assured by vacuum 
Induction melting 

Highly reactive elements enhance 
hIgh-temperature alloy properties. 
Today, only one production metal 
refining process can effectively con- 
trol the action ol these elements, 
and- heat-after-heat- meet the 
most exacting alloy specifications. 
The process Is vacuum Induction 
melting, and the ^y specialist In 
this process Is the Metals Division, 
Kelsey-Hayes Company. 

In a specially designed plant which 
contains seven vacuum induction 
furnaces with a monthly capacity of 
1 million lb, the Metals Division 
produces over SO alloys for critical 
hIgh-temperature, hIgh-stress ap- 
plications such as aircraft gas tur- 
bine buckets and wheels, missile 
and nuclear components. Alloys like 
Udimet 500 and 700 were devel- 
oped by Metals Division. The 
Division Is the leading producer of 
vacuum Induction melted Waspaloy, 
M-252, and other alloys. Kelsey- 
Hayes Company, Detroit 32, Mich, 


KELSEY 

HAYES 




in 
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n period of 5 min. after firing ancf drift 
Ate is controlled at less than I deg. 
pet ruin. Price is less than S200. 

^^’aUhanl Precision Iiistniment Co., 
221 Crescent St., W'altham 5-1, Mass. 






HawSc Launcher Hydraulic Filter 

Hydraulic filter clement, weighing 
1 oz.. is used in tiie .Armv Hawk mis- 
sile lauiiclier. 'ITic casity t\-pc filter unit 
contains -4-2 sq. in. of stainless steel 
wire clotli. 

The hydraulic filter is rated for 2 
gpm. flon’ at temperatures from — 10 
to -I-275P at a nia.-iinnim operating 
|)ressnrc of 2.500 psi. 

Tire filter svill rcniose 93% of all par- 
ticles uliosc two smallest dimensions ate 
greater than 10 microns and 100% of 
all particles over 25 microns. Over-all 
size of the filter assembly is 2A in. 
long and 1 in. in diameter. 

Purolator Products, Inc., 970 New 
Brunswick Ave., Rahway, N. J, 
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WHAT'S NEW 


Roporls Available: 

The following reports were sponsored 
by the Office of Technical Services, 
United States Department of Com- 
merce, Washington 25, D. C,; 

Design Manual for Windshield Jet-Air 
Blast Rain And Ice Removal— by II. R. 
Metinc and I. D. Smith, Research, Inc. 
for Wright Air Development Center, 
U. S. Air Force, Nov,, 1958, $6,00; 
(PB 151595). 

Low Reynolds Number Aerodynamics 
of Flapped Airfoils at Supersonic Speeds 
-by L, Amich and G. F. Carvalho, 
University of Michigan for Wright Air 
Der’elopment Center. U. S. Air Force, 
September, 1958. S2.2S; 95 pp. (PB 
151597). 

Ultraviolet and Near Infrared Absorp- 
tive Coating Materials and Techniques 
for Their Application— by D. H. Baltzer 
and J. F. Drc\et, Polacoat, fnc. for 
^Vtight ,Air Dc\clopmcnt Center, U. S. 
Air Force, August, 1958, $.50; 11 pp. 
(PB 151481). 

A Study of Refractory Materiab for Seal 
and Bearing Applications in Aircraft 


Accessory Units and Rocket Motors— 
L. B. Sibley and others, Battellc Me- 
morial Institute for Wright Air De- 
velopment Center, U.S. Air Force, 
October. 1958. $1.50; 59 pp. (PB 
1 51483). 

A Rcscatcli Program on the Inv-cstiga- 
tion of Seal Materials for High Tem- 
]>ciatuTC Ap|rfications— bv R. II. Baskc\, 
Horizons, Inc. for \5'right Air Develop- 
ment Center, U. S. Air Force, June, 
1958. $2.00; 74 pp. (PB 151451). 

Publications Received: 

Flattop-Bairctt Gallagher. Doubledav 
& Company, Ine., Garden Citv. New 
York. Photographic account by an offi- 
cial Navy pliotographer of carrier oper- 
ations during World Wat II through 
the present atomic-powered carrier, tfie 
Entciprisc. Senior officers of the Nary 
contribute to s’arious parts of the text. 
$5.95; 128 pp. 9xl2J. 

Airport for Jets— John E. Peterson Amer- 
ican Societv of Planning Officials. 
1313 East 6bth Street, Chicago 37, 111. 
$2,50; 86 pp. paperbound. Require- 
ments for the location and design of 
cisilian jet airports, tire operational char- 
acteristics of jets, their effect on the 
community and the new travel trends. 






tlttiraUBTc^urrm of WtoUm Airline* 


Another Consolidated Systems achievement . Today, a national effort is being 
made to collect flight load data in military and commercial aircraft. The 
goal is statistical prediction of structural failure and engine malfunction— 
Air Safety. By editing large amounts of analo g data ^ high rates of s^eed 
and conditioning it for entry into a digital comp[ut^fCc^^lil5^t63^nverts 
the measurement of physical quantities to ^i^ 
the gap betweep''ra^data and air safety^„J’6r 
Bulletin CE€T3021-X4. 


CONSOLIDATED SYSTEMS 

J500 S. Shamrock, Monrovia, Calif. 

GL, 



Hi^h'Spead Translator and Editor System converts analog 
records to digital form 100 times faster than original record- 
ing speed, condensing 50 hours of recording into 30 min- 
utes. Editor digitizes only specified peaks, thereby reducing 
data by 80 to 90%. These values are recorded tor entry into 
an IBM 705 or Burroughs computer. 



WHO'S WHERE 


(CoiitiriuecI from psgc 2' i 

Honors and Elections 

Brig. Gen, Don FUckingcr. spuial assist- 
ant for Bioastronaiitic.s to the commander 
of tfic ,\ir Research and l*)tvclopment Com- 
mand. and Dt. W. Randolph Lovelace, ad- 
viser to the National .Aeronautics and Space 
.Vdminijltalion, uete named recipients of 
the .AFA’s Science Trophy for their con- 
tributions to the nations man-in-spcc pio- 
giani. Each was cited for his part in the 
biomedical part of Project Merciirs', 

Maj. Gen. Ben I. Funk, Commander of 
Air Materiel Command’s Ballistic Missiles 
Center, received the Distinguished Man- 
agement .Assard; Col. Jiilian t1. BuninaJi, 
US.VF, Deputy Chief of Staff. Hq. A.MC. 
received the Genera] Management -Award; 
Col. Carl B. Ekstrand, US.AF. Director of 
Maintenance Engineering. Tinker AFB, re- 
ceived the Afaintenance Engineering Afan- 
agement .Assaid: Louis R. Koepnick, T^eputy 
Director for AA'eapon Systems. Directorate 
of Prociirment and Production. Hq. ,AMC. 
and assistant to the Commander. ,\AIC 
.Aeronautical Svstems Center, received the 
Procurement and Production .Award: Col. 
Robert L. Hohs. I'SAF. Chief. Alatcriel 
Requirements Disision, Directorate of Sup- 
plv. Hq. .AMC. received the Srrpplv Alan, 
agemenf .Award. 

Tlie Tactical Ait Coinmaud ssas asvarded 
the David C. Schilling Trophy in recogni- 
tion of lightning reactions by T.AC's ncwlj- 
dcscloped. nuifti-mission Composite .-\ir 
Strike Force to tbe Lebanon and Formosa 
Strait crises in 19S8. 

Changes 

Es'erard AI. Lester, director of manufac- 
turing. .American Alacliine & Foundry 
Co.'s Co'-emment Products Group, New 
York. N. V, 

Robert G. House, chief engineer and a 
mcmbcT of the management staff, Fcnwal. 
Inc.. .Ashland. Alass. -Also: Stuart Edgetly. 
gcnotal sales manager. 

Hnss'ord M. M ittner. project manager- 
comiminication satellite vehicle project. 
Gineral Electric Co.’s Alissilc and Space 
A'chiclc Department, Philadelphia, Pa. 

G- Howard Teeter, general manager. 
Ihe Alartin Co.'s Denver, Colo.. Division, 
to direct operations of a newly created 
electronics division, 

Victor P. Kos-aeik, research require- 
ments manager, and M. James Corbett, 
development rcquircmcnls manager. Tapco 
Group of Thompson Rama AVooldtidge, 
!nc„ Cleveland, Ohio. 

Frederick D. Dodge, chief engineer, 
Minncapolis-floncs-welr.s Alissile Equip- 
ment Division, Pottslown. Pa. 

Dr. George C. Spunsler. III. senior sci- 
entist at Hoffman Electronics Corp.'s Sci- 
ence Center, Santa Barbara, Calif., to head 
a newly formed svstems study group on 
satellite communications and anti-siibma- 

J. Robert Lakin, general sales manager, 
and L.C. Wolcott, director of engineering, 
Packard Electric Division, General Alotors 
Corps., Wacten, Ohio. 



In looking ... by radar. And in listening or communicating 
... by microwave transmission, 

Wave-guide switches developed by the Tapco Group’s 
electronics researchers can shift from one receiver or trans- 
mitter to another under full power... a very important point 
when you’re trying to keep an eye on an “enemy.” or keep 
in touch with a “friend,” or do both at the same time. 

Many types of unique wave-guide switches and com- 
ponents have been developed in the Tapco Group. And 
are manufactured by Tapco for most of the major suppliers 
of aircraft, missile, and communications systems. 

If you want to know more about the capabilities and 
facilities of the Tapco Group to work on your microwave 
projects, write to; 
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/tvialion Wpek Pilol Report: 


TT-1 Demonstrates Acrobatie Capability 


By Richard Sweeney 

Dallas— Turbojet powered trainer 
witli the capabilities of the Stearman 
of past years probiihlv is the best nut- 
shell description of '1'cinco‘s IT-I 
Pinto primatr trainer, according to 
the characteristics and capabilities the 
aircraft cshibitc-d in an Aviai ion 
flight cialuation. 

Snap rolls, spins, Imnielmanns, loops, 


barrel rolls, slow rolls, lazy eights, pylon 
eights, Cuban eights, "man on a flying 
trape/e." split-S. 90 deg, climbing turn 
rolls— all arc easih accomplisltcd in the 
small midning airplane powered by a 
Continental J69 turbojet, 

'llic Pinto does not go anyrvhere in 
a great Inirty. not eseii dos'iiward in .1 
dive. But nlicrc it does go. it goes with 
a high degree of stabilitv, controll- 
abilit'-, good response rates and with 



LANDING GCAR on TT-1 Can be gravity droii-locLcd if Indiaulic system fails completely. 


light but adequate control forces which 
do not Ijcgin to get hearv until iie.ir 
ma\imum speeds ate reached. It was 
dcTcloped by Temco nith its own 
money to meet a Na\y requirement for 
a "first instruction and solo’’ ttaining 
aircraft. 

The TT-l, designated Model 51 by 
Tcinco, uses the 920 lb. thrust Conti- 
nental J69-T-2 engine in current pro- 
duction models, lloweser. flight test 
lias been accomplished for installation 
of the more powerhil Continental J69- 
T-25 dcicloping 1,025 lb. thrust, which 
adds |)toportionatelv to the Pinto's per- 

Prototv|x,' airplane flown in the val- 
uation is almost identical with the 1-1 
valuation airplanes which Na\y 
ordered, and is |)utting througli a spe- 
cialh- dvcloptd svllahns at Sauney 
h'icld. a sub-base of the Naval Air 'Frain- 
ing Center at Pensacola, I'la. 

The IT-1 w-as especially developed 
to train N'avv students from their first 
airplane tide through sola, and on 
tlrrough a primatv training program in 
all-jet situations. 

Tlie Nasy also is haiiiig cadets first 
flv piston-powered Bcechcraft T-54 air- 
craft. then accomplish the changeover 
to the Pinto prior to flying the more 
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advanced North American TV-2 (,^it 
Force T-33). 

Svllabus dvcloped for the TT-1 only 
program calls for 20 hr. of dual instruc- 
tion before solo, followed by 18 hr. 
additional instruction, including some 
check flights, after solo. 

In the Naiy program, the first group 
of 14 students was checked out in the 
TT-1, while at the same time, another 
group took its first flight instruction 
in the T-34- Second and third groups 
of students will be used in the all-jet 
versus prop and jet in the Navy pro- 
pram and now are in training with the 

Navy feeling is that enough fea- 
tures of the latest operational type 
fighter aircraft arc incorporated in the 
'lT-1 for the student to gain a good 
acquaintance with these equipments 
early, allowing him to progress through 
his training faster as time goes on. 
Tl'-l equipment includes an ejection 
scat, liquid oxygen system, speed brakes, 
integrated torso harness, plus the fea- 
tures which ate unique in operation of 
a turbojet powcrplant. 

In addition, the Pinto incorporates 
those features which ate a necessity for 
any primary trainer, i.c„ tuggedness, 
reliability, simplicity. The air^ne ap- 
pears to be one in which a student 
may make many mi.slakes, without the 
aircraft exacting a mote severe pcnaltv 
than would comparablv be paid in a 
piston engine trainer. Should Navy 
decide to order the lT-1 into produc- 


tion following tlie valuation program, 
use of the I69-'r-25 will giic the air- 
plane a much better perfomiancc 
envelope, while at the same time pre- 
sening tlie other features which are so 
desirable in any primary trainer. 

Characteristic and aspects of the 
TT-1 which received the greatest atten- 
tion in Aviation Week flight evalua- 
tion were those which count the most in 


a primary trainer. Such things as land- 
ings and takeoff handling qualities, 
cncral fliglit characteristics in tlie 
asic maneuvers, and acrobatic capabili- 
ties were thoroughly investigated, while 
such things as long-range cruise per- 
formance, cruise speeds at altitudes 
were merely sampled for their relation- 
ship to the specifications. 

\\'cathcr conditions at Greenville, 
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OPERATION 


EXPANSION 


September 1, 1959 — Raytheon 
Government Equipment Division 
today announced a major expan- 
sion into five operating subdivi- 
sions: Submarine Signal, Airborne 
Electronic, Systems Management, 
Heavy Electronic, and Santa 
Barbara. 

Made necessary by expanding 
product activity, the decentrali- 
sation has created managerial and 
technical staff positions in ail areas. 

Engineers and scientists of es- 
tablished technical competence 
are invited to investigate the 
several opportunities present in 
the area encompassing their par- 
ticular interest. 

Inquiries should be forwarded 
to Mr. Donald Sweet, Engineering 
and Executive Placement, Govern- 
ment Equipment Division, Ray- 
theon Company, 624E Worcester 
Road, Framingham, Mass. 


H. R. OLDFIELD, JR. 

Vice President & General Manager 
Equipment Division 



EXCELLENCE SI6NAU ELECTRONIC MANAGEMENT ELECTRONIC 6ARBARA 

IN ELECTRONICS 



SANTA 

BARBARA 


SYSTEMS 

MANAGEMENT 


HEAVY 

ELECTRONIC 

EQUIPMENT 


SUBMARINE 

SIGNAL 


AIRBORNE 

ELECTRONIC 

EQUIPMENT 


NewjMrt, Rhode Island 

Engineering, Msiketiog, 
and Production of com- 
prehensive anti- 
submarine warfare sys- 
tems. Major products: 
underwater detection, 
navigation, communica- 
tions and fire control 
equipment. 


Maynard, Sudbury, 
WaUham, Maesackueeils 


Engineering, Marketing, 
and Production of ad- 
vanced aerospace sys- 
tems. Major products: 
navigation, search, and 
fire control apparatus for 
manned aircraft, unman- 
ned aircraft, and space 


We»l Newlon, 
MaseaehuseUs 


Engineering, Marketing, 
and Management of 
major electronic system 


dude systems synthesis, 
learning machines, weap- 

supported platform. 


Wayland, North Dighlon, 


Engineering, Marketing, 
and Production of long 
range surface radars. 


cations sytems. Products 


ground warning systems, 
missile fire control radars, 
96-voice channel pulse 
code modulation equip- 


Sanla Barbara, California 


Engineering, Marketing 
and Production of infra- 
red and countermeasures 
devices. Projects involve 
active and passive ECM 
equipment for aircraft, 
missiles, and satellites, 
infrared guidance, map- 
ping, and fire control 
components. 



MAJOR PRODUCT CATEGORIES INCLUDE 


ANNOUNCING AVIATION WEEK’S 
5th ANNUAL 


Aircraft 

Space Vehicles & Missiles 
Support Equipment & Activities 
Airport & Airline Equipment 


THE ONE ANO ONLY COMPLETE BUYERS’ CUIDE 
SERVING THE ENTIRE AVIATION INDUSTRY 
. . . and ITS RELATED TECHNOLOGIES 



THE STANDARD PURCHASING REFERENCE OF THE INDUSTRY 
LISTING OVER 50,000 MANUFACTURERS’ PRODUCTS IN 
OVER 1,800 SEPARATE PRODUCT CATEGORIES 


Day after day, engineeiinjt-manapement people re- 
view Aviation Week’s Annual Buyers' Guide in 
their search for new sources of supply for products, 
materials and services. Aviation Week's Buyers’ 
Guide is the industry’s recognised buyers’ guide 
covering all segrnents of the $1! billion aviation in- 
dustry and its related technologies. 

The new 1960 edition is more complete, more up- 
to-date, more e.ssentia! than ever before because it 
provides expanded listings on new products and 
companies in the new areas of the total market. It 
will contain over 50.000 manufacturers' product 
listings divided into over 1,800 specific product 
categories. In addition to being Quick and easy to 
use, the BUYERS' Guide includes complete listings of 
government procurement agencies telling: Where to 
go; Who to see; What they buy. 

ADVERTISER BENEFITS 

Advertising dollars work overtime in the Buyers’ 
Guide through year-long life and multiple exposure 
of your advertising. For example, a survey made 
eight months after publication of the 1958 edition 
revealed that: 


71% still had their copy 
9% passed on their copy to purchasing, en- 
gineering or other departments. 

... of those who still had their copy : 

16% referred to it once a week or oftener 
44% referred to it once a month or oftener 
Thus 60% referred to it at least once a month. 

Advertisers' product listings are bold faced and in- 
clude a reference to the page number of their adver- 
tising, In addition to an alphabetical advertisers' 
index, there is a "product" advertisers’ index. To 
supply you with key industry sales leads the Buyers' 
Guide contains Reader Service cards. 

If you sell to the aviation industry, your advertising 
message belongs in the Buyers' Guide ... it will 
reach over 75,000 key engineering-management 
decision makers. 

liahing date is mid-December and closing date U Novem- 
ber 1, 1959. 


BUYERS’ GUIDE ISSUE FOR 1960 




A McGRAW-HILL PUBLICATION 
330 WEST 42ND STREET. NEW YORK 36, N. Y. 


Aviation Week 

iiniuiini Spote Tethnology 



EXPANDING THE FRONTIERS 

OF SPACE TECHNOLOGY. ..IN 

THERMODYNAMICS 


- in gas dynamics and thermodynamics are unsiar* 
passed in private industry. Basic work is being performed in boundary layer flow and 
heat transfer; coaling and insulation; ihermodynanxic flight test; instrumentation; 
rocket motor controls and nozzle structures; reentry and materials; thin film ther- 
mometry; and measurements of dissociation and recombination reactions. 

Fundamental studies include hypersonic aerodynamics; environmental effects on 
satellite surfaces; magnetohydrodynamics; ultra-violet and infrared radiation from 
high temperature air flows; structure of hypersonic shock waves; new measurement 
methods; analysis of boundary layers near melting surfaces and study of lag or non- 
equilibrium in high speed flow through shock waves. 

Latest equipment includes an electrically-driven wind tunnel fastest in industry— 
which produces air flows to Mach 20-plus and stagnant temperatures approaching 
16,000“F, with an instantaneous power output of 20 million kilowatts. A spark- 
heated, magnetically driven research shock tube produces velocities of over Mach 
250 and temperatures of 500,000°F. A specially designed electric gun has accelerated 
projectiles to speeds approaching 20,000 ft/sec. 


Lockheed Missiles and Space Division programs 
reach far into the future and deal with unknown environments. If you hold a degree 
and are experienced in thermodynamics or have background in related work, we 
invite your inquiry. Write; Research and Development Staff, Dept. 1-3-17, 962 W. 
El Camino Real, Sunnyvale, California, U.S. citizenship required 





I'tx., about 50 nii. nortlicait of Dallas, 
where flight cvaliulicm was conducted, 
were tvpic.il for Texas during tiic sum- 
mer: hot and with fjirlv liigli degree of 
luunidi tv. 

Temperatures during hotii morning 
and .iftcrnoon fliglit periods averaged 
considerably above standard, ranging 
into the high 901'’ range. 

Takeoff Procedure 

Normal 20 deg. takeoff fla|) setting 
for tlie TT-1 was u.vcd on fcikeoff. Flaps 
ate retracted after aircraft lias reached 
an appropriate altitude, and speed, usu- 
ally 105 to 110 kt„ indicated airspeed. 
If aircraft is in a climb attitude, it 
docs not sink hut ratlier flics leicl for a 
few seconds as the flaps ate retracted 
and then resumes the cliinlj path. 

Taking off with tlie airplane at a 
maximum gross weight of -l.ffOO lb., the 
airplane was steered during takeoff run 
with brakes up to approximately 40 kt., 
nt wliich speed the rudder became com- 
pletely effective; the aircraft was rotated 
at approximately 76 kt-, and became 
airborne at 82 kt. I.AS. Takeoff run «as 
approximately 30 sec. and covered ap- 
proximately 1,200 ft- from point of 
brake release to point of lift-off. 'Die 


airplane was earning about 820 ib. of 
fuel, about 100 lb. liaving been used in 
starting and hixi out. Maximum fuel 
tankage in the prototype allows 920 Ib, 

Usual climb speed for the Pinto is 
170 kt. 1.^S. steeper angle can be 
obtained at a lower airspeed; hoiievcr, 
this value lias proved most effective in 
the majority of Temeo flight tc.st work, 
according to Martin E. Coilis, Jr., 
Tenico chief test pilot with whom the 
evaluation was flovra. 

The aircraft was flown around tlie 
field through the landing pattern, sam- 
pling landing characteristics at high 
gross weight. Approximately 7S0 lb. of 
fuel remained, which is about a nnixi- 
imim for landing after nnnnal taxi, take- 
off and |wttcm. 


Flight Pattern 


The flight pattern used an overhead 
560 deg. approacli, vvitli tlic aircraft 
throttle cluipi>ed at tlie initial pitelioiit 
point- llirottic was not used during 
this pattern; the flap settings, landing 
gear and speed br.ikc handling were 
such as to permit landing in the iiomial 
position on the runway without having 
to use throttle around the pattern. 

However, due to ciiaractcristics of tlic 



Swiss Light-plane Shows High Altitude Potential 

Swiss-made Pilaliis Poitci (AW June 15. p. 101) deinnmUalcs high altitude capbiliffes 
in flight tests. -Vbsuhite ceiling of the six-pussenger liglitpkme is repnited us 27.200 ft. 
at a takeoff vtciglit of 3.310 Ib. At maximum gross weight nf l.bfA |b. aircraft will climb 
to 23.950 ft. Pnwcrplant is a sK-cvlindcr Lvconiing GSO-480 rated at 340 hp. .Vireraft 
takes off or lands in 32S ft. at full gross we^lit; climbs 1.140 f|>ni. Stalling S|Kcd is 43.5 
raph.. cruise speed 124 mph. Wing tanks hold 68,7 gal., give a range nf over 500 mi. 
Pilatus Porter is intended for general ntilitv duties, including ateial photo work, Price 
wBI be about S40.000. 



DYNAMICS 

ENGINEERS 


Here 


tunity 


is your oppoi 

tion of the Columbus Divi- 
sion. Established only a 
few years ago, this Section 
is widely acknowledged as 
a leader in the development 
of Dynamic Science. 

Major areas of activity 

tural stiffness analysis, 
flutter-vibration, environ- 
mental vibration, static 
aevoelasticity and acous- 
tics. 2, Flight Loads: ma- 
neuvering, gust, blast, 
buffet and landing loads; 
design load criteria, static 
and dynamic load analysis, 
and flight load measure- 
ments. S. Flight Dynamics; 
analysis of dynamic sys- 
tems including structures, 
missiles, aero- mechanical 
systems, crew escape sys- 
tems, etc., utilising pie- 
eision analog computing 
equipment. 4. Dynamic De- 
velopment: advanced de- 
sign suppoi-t, research con- 
tracts, specialised research 
in general held of dyna- 
mics. 6. Dynamics Testing; 
ground vibration testing, 
acoustic testing, aei-oelas- 
tic model design and test- 
ing, flight vibration ami 
flutter testing. 


THE 

V / COLUMBUS 
DIVISION OF 

NORTH AMERICAN AVIATION, INC. 

A 

rsj Buckeye u«d 
the A3J Vinitautr 
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SPS RELIABILITY 
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dynamic atandard of predictable p 


irformance 


5 Ways to Save Fastener Weight 

New FN Featherweight locknut series 
combines minimum mass, outstanding performance 




JENKINTOWN 3, PENNSYLVANIA • SPS WESTERN, SANTA ANA, CAL. 
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jr,9 engine, engine power was held nt 
r,29f rpm., from wlicrc tlie time to 
acceleration to full porter is neceswrr 
Is considetablv shorter than if the en- 
gine is allowed to drop below tbi^ 
raluc. down to 509f r|)in, or less. 

ITic 'IT-1 flies the p:ittern in a man- 
ner reminiscent of the old World W'ar 
II North .\nicticaii P-rl Mustang 

3“ W 10 mrh. 

at which point the gear is dropped, and 
if desired, takeoff or approach flap of 20 


deg. Tlie aircraft can be racked around 
17oktM,^'!X^nosc^s'^£.rt'cd upward 




-..sOO ft. lire airplairc nils rotated at «as initiated \itc on final approach, 

about Si kt. and came unstnek about .iiid the spee-d brakes were left open, 

92 kt. I.\S. Ibc airplane did not sink to the 

In the clt-an configuration, the air- ground, retained its .stabilitv ert-o at 
uaft accelerates ncll. the low altitude and high tcnipcralure 

With approsimatciv 700 lb. of fuel and in fairh- rough ait. descended from 

I'olhwing the obstacle takeoff, the m nhich the airplane nn.s left in the 

.lircraft was climbed at the standarri full dirts- configuration, that is. full 

initial sea IcscI \aluc of 170 kt. I.-\S flaps, gear down, and speed brakes ex- 

■ ' I min. to tended. In this the aircraft still rc- 




In landing and takeoff, espccialls riespite the high drag nhich it was 

toiieh-and-go, the 12 to 14 sec. rcouited encountering. Perfonnance in this con- 

for the engine to come from idle to fnll figuration «as not high; howeser. it was 

go, including cleanup from fnll dirty all the mistakes in the book nhile at- 

In a landing which was turned into In the aerobatic field, the airplane 
a go-aroimd, the aircraft was put through performs «ell. Loops are entered from 

approxiniateh- all the misfortunes n hich .ipproximatch- ISO let. I.\S, usualh'. but 

could happen to a student in his early can be entered np to V„„, In this, air- 

solo hours- In this, the flaps were re- plane is pulled np to and held at aij- 

fracted shortly after the decision to go proximately a 2g climb, which is backed 

around was made and the wheels re- off as the airplane goes oser the top. 

tracted. the airplane still had not Speed brakes can be used and throttle 


BENDIX-PAC/FIC NEEDS SYSTEMS 

AND CIRCUIT DESIGNERS FOR 



lenginl new field. 

SEND RESUME OF YOUR aUAllFICRTimS TO MR. WALK! 


advanced 
‘ submarine 
detection 


systems 

Unusual Creative Opportunities for 

• Electronic engineers with a well rounded 
background to participate in a unique research 
and development pro|RB% 

• Qualified mechanical design engtnM|||nclud- 
ingflSructural thermo-dynamicists in th?5 chal- ■ 


ld.^~ "xi. 
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rt'liirdcd on tht down side, or tlic air- 
plane enn be pulled tlirougli witli full 
ponct and iro speed brake, without 
entering an acccleraterl stall, if the con- 
trols ate handled smoothh. .Mrplanc 
will |o os'ct the top at aijproxiinatelv 
llOtol’Okl. 

In an linnielniann. the airplane rolls 
out niceh' at the top. Lack of torque 
effect and smoothness of the jet’s power 
helps considcrabh. 

I’or a snap roll, the aircraft actually 
docs a horizontal one-turn spin. If the 
nianeii'cr is continued, the no.se has 
the tendenc; to drop as the aircraft 
reaches the inserted attitude on its 
second turn around. Iltrwescr, a one- 
turn snap roll can be performed sery 

Good use was made of the tendency 
to drop the nose, in that the "man on 
the flsing trapeze" can be accomplished 
vets’ ne-atls from this situation. (Man 
on the flving trapeze consists of a snap 
and a half, a split-S pulled through 
back up on the other side as in a trapeze 
swing, another snap and a half, another 


split-S back out and up again, continu- 
ing as long as desired-) 

Spin entry aitd recoscry is completely 
Consentional- lloucs’et. if a spin is 
entered from a relatisch flat attitude, 
the aircraft fights to tight itself after 
a|iproxiinateh one turn. If the nose is 
pulled well np prior to entering the 
spin, the airplane spins scry nicely, re- 
cosery is e-ffected by full opposite rud- 
der, and the stick neutralized after ap- 
proximatch one--half more turn, in 
all spinning, howe'er, the stick is ra- 
tained in the center position laterally. 
Aileron is not used in entry or recovery. 

Both aileron .md point rolls (or bar- 
rel and slo'v rolls), are ver\' ncatlv ac- 
complished by the IT-1. ' Roll ratc-s 
arc good, and can be saried all the way 
from 'cry fast to slow. Ailerons do not 
get licny until airplane is up close to 
maximum permissible airspeed. 

In climbing turn tolls, w’liich are en- 
tered from approximately HO kt. l.\S, 
the nose is pulled up straight ahead, 
then the turn is started cither right or 
left, and rather than lc\ciing the air- 



ENGINEERS 


JOIN US... 

for imporlanl work 
on recently assigned 
advanced research 
programs 

Lockheed/California Division 
has recently been assigned vehicle 
projects with far-reaching military 
and commercial value. The ad- 
vanced research and development 
work being conducted will have 
particular significance to the 
missile-spacecraft field. 

An ideal research environment 
and advanced equipment provide 
the engineer and scientist with the 
utmost in freedom, recognition and 
advancement opportunity, 

Generous travel and moving 
allowances to the San Fernando 
Valley will be provided for 
accepted applicants. 

For your convenience in re- 
questing an application form, tear 
out the coupon below and mail it 
today. For more details, see 
opposite page. 


LOCKHEED 

CALirORNIA DIVISION 
SURBANK, CALIFORNIA 
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Engineer Builds Wingless STOL 


I’rototspc of a wingless air-c-ar. designed to take ofi in less than 300 ft., will get its lift from 
the fuselage, which will have mote than 100 sq. ft. of aetodvnamicallv useful surface, accord- 
ing to designer Chet lla^. of living, Tex., who is building the unusual craft in his garage. 
The loadable airciaft will be powcicd by a 30-hp. ta^et drone engine turning a pusher 
propeller. Haig expects to complete the ait-car in approximately six months. The single- 
seater is designed for a ground speed of 50 mph, and airspeed of 110 nipli. Ilaig, senior 
ad'-aiicd research engineer for Bell Helicopter Coip., headed the team which completed 
feasibilit)’ shidies on a large miclear-powered helicopter. 



FOR FUTURE 
DECADES IN SPACE.. 


. another Lockheed Progress Report to Engineers 


Plotting the nation’s future space exploration projects 
requires the capabilities of a forward-looking company; 
one with vision, superiority in technical skills and advanced 
facilities. Lockheed, Burbank, long a leader in extending 
the science of flight, is placing its vast resources and accu- 
mulated knowledge into programs designed to provide 
major breakthroughs in the fields of: Basic and applied 
research; manned aircraft of advanced design; missiles and 
spacecraft. Shown here are artists' renderings of a few of 
these important projects. Such project diversification calls 
for high-level technical skill, offers genuine challenge to 
experienced engineers. At Lockheed these varied'projects 
require engineers in many fields. Take advantage of this 
need. Go forward with a forward-looking company; 
Lockheed, Burbank. 


High Altitude Flight Vehicle programs have recently 
been awarded to Lockheed for supersonic vehicles of improved 
aerodyn.imic design configurations with speed ranges between 




Supersonic Trans port s-havc held an important place 
in our thinking for the past several years. Extensive wind tunnel 
icsis have been conducted on many design concepts, supplemented 
by exhaustive laboratory and structure studies. Lockheed is pre- 
pared to build an airliner that will travel at speeds in excess of 
Mach 3 at an altitude of 75,000 feet. 

LOCKHEED / 


Vertical Take-ofI and Landing Projects-Lock- 

heed, Burbank, is engaged in exploring the potential of VTOL 
projects on ti very broad scale. Different VTOL features are embod- 
ied in each proposal. Considerable emphasis is being placed on 
VTOL “air recovery" vehicles, designed for air rescue and reentry 
missilc.s recovery missions. 

Solar Radlaticn Sludles-are being conducted at Lock- 
heed’s flight lest radio station at Briar Summit, California, placing 
particular cmph.asls on solar flares. 

Manned Vehicle studies arc being conducted con- 
cerning fundamental problems associated with landing 
manned vehicles capable of hypersonic glide or orbit 
above the earth. 

High caliber scientists and engineers arc invited to take 
advantage of Lockheed's outstanding career opportunities. Open- 
’ ‘ '-Thermodynamics: propulsion: armameni; 


mechar. 




•s—flighi controls: dynamic analysis methods: 

imdernawi sound propagation: and munufaclnring research. Write 
today to: Mr. E. W. Des Lauriers, Manager Professional Placement 
Staff, Dept. 1 1 097, 2400 North Hollywood Way, Burbank, Calif. 
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ELECTRONICS: Over, on and under... 



INTERESTED IN 
TRANSISTOR CIRCUITRY? 

Here’s the clialleiigc at Aulonet- 
ics...can you de\'elo|) original 

cuitry, from either a component 
or systems level, for ant or all of 
the following sjstenis: 

Inertial Guiaunee 
Armainent Controls 
Flight Controls 
Automatic Checkout 
Equipment 

Production Test Equipment 
Digital Computers 
If you have a USEE and several 
years of design, research, devel- 
opment or test experience in 

pick vour held and share in the 
many ••first" achievements of 


In addition, well protide finan- 
cial support for advanced educa- 



Seiid your resume to: 

Mr. B. D. Benning 
Manager. Emplotntenl Serviees 
Dept. B-96 

9150 East Imperial Hightvat 

Downey. California 


Autonetics ^ 




Floats Extend Capabilities of Heli-Trainer 

Floats on Bolkow BO 102 Heli-'l’iaincr U\\\ (nly H. 1958, p. 115) permit student to 
practice the manviivcis of a helicopter in flight, and to obtain realistic control tcs|Kinscs and 
movmnciils. Hiller .Micraft Cotp. has sales tights in the U.S.. Cinada, Mexico and Central 
,\mcric:i. The countcihalauced 21-it. rotor blade is drittn by a 40-hp. engine. 


plane out, it is rolled throiigli. ttiiids ii|t 
Iieading 90 deg. fnim the original head- 
ing. lias gained nljout 400 ft. altitude, 
and perfonned the roll. If this manciiscr 
is ciitca'd from normal ciuisc speed, 
the aitirlanc perfnmis lery well. 

Smoothness, coiitrolliihility. stahilits 
are excellent thranghout all aerobntic 
regimes in the lT-1. 

In the maiicmers whicli a .sliKient 
would learn first earlv in his primars 
training, i.e.. chiiiidcUcs, la/.\ eights, py- 
lon eights, tnms across the toad, the 
airplane performs sen svcil. In chan- 
dcllcs the airplane svill g.iin approxi- 
matelv 700 ft. altitude in the turn. 


Lazy Eights 

111 both lar.s eiglils and turns across 
tlic ro-jd. the airplane's liigh degree of 
controlliibililv and stability show up 
scrv well. If the aircraft is propcris 
handled, which is not difficult to accom- 
plisli. miiiimuin control pressures are 
required for either of these inaiienstrs. 

■llic airolanc can he flown through 
the top of iazv eights at approxiinatch 
90 kt. l.\S. and altitude lust or gained 
is according to how much airspeed is 
allowed to build up through the liottoni 
of the nianeuvcT. 

In films across the road, pcrfomicd 
during the lieat of the day when tur- 
bulence svas high, the air|)lane retained 
a serv good piteli axis coiitrollahilits 
despite turhulenco. laitenil stability 
was excellent through the turning pe- 


riod; the airciaft rolled scry smoothly 
from left to tight turns. 

Maximum acceleration readied in the 
IT-l during the flight esahiation svas 
s.?g positive accclctalion. 

In shills, the aircraft is honest, has 
a light stick shake and airframe biiSet 
approxiinatch 5 to 5 kt. ahead of stall 
speed ill clean configuration. 

Ill addition, in the full dirty configii- 
ratioi). there is elevator buffet prior to 
the stall. Lateral control tliroiiglumt 
both dirty and clean stalls, as well as 
mddcT (directional) control, is mote 
than adequate. 

When stall is power off or power on. 
the primary difference is one of the de- 
gree of altitude which is gained between 
start of the ni.ineuscr and the break 
point: also, the speed value at whidi 
the stall break occurs is losvcr with 
power on than with power off. 

In accelerated shalls. the aircraft 
;igain giies good buffet warning. 

Red lines on the aitpliuie are 7.5g 
positive, 5g negative. 450 kt. l.\S max- 
imum speed or Mach 0,75, whiclievei 
is lowest. Engine tempetature limits 
m flight are a transient exhaust gas 
temperature maximum of 690C for ' 
sec. Reaching absolute maximum tem- 
perature of 71 SC calls for an engine 
change following the flight. 

pipe fempeiatme of 676C for takeoff 
thrust for 5 min., at militarv rated 
thrust for 30 niin.. with a 636C maxi- 
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mum tailpipe teniperatiiie, while noi- 
mal rated power occurs at 576C maxi- 
mum tailpipe temperature. Overspetd 
limit is 103% during accelerahon; how- 
ever, any overspeed in excess of 105% 
rpnr. calls fot an engine change. 

For enicrgencv procedures, the air- 
plane’s maximum glide range speed is 
120 kt. IAS in the clean amfiguration. 
In this condition, from 25.000 ft., the 
■lirplanc can slide approximately 60 mi. 
F'or a dead engine landing, which was 
simulated with the engine at tiie appro- 
priate tpm., the airplane is flown 
through the pattern in a conventional 
manner, except that lowering of full 
flaps is delayed until the pilot is sure 
of the landing. However, landing gear 
and takeoff flaps arc luvveted as soon as 
Ihe airplane reaches a nonnal position 
over the field prior to landing. In an 
engine out landing, approach speed over 
the fence is 90 kt. LAS. approximately 
the same as for an approacli with the 
engine operative. 

Starting the lT-1 is simple. Battery 
switch is turned on, tlie throtllc is left 
closed, fuel boost pump and shutoff 
valve, which both operate off one 
switch, is turned on and the starter 
switch is nroved to start, where it is 
held for 2 sec. 'I'his initiates the 
.starter's automatic cycle, during which 
it usually will run tlie engine to 10% 
rpm., at which point the throttle lever 
is moved foraard and outward to the 
ignition point where it is held. Igni- 
tion or lightoff usually occurs witnin 
30 sec. or by the time the engine has 
reached a 15% rpm. 

Tailpipe tcnipenitiiro is monitored 
during the lightoff; after the engine 
is definitely lighted off and running, 
the throttle is allowed to move to its 
nurnial spring loaded position at idle. 
Inverters and generators are turned on 
after the engine has stabilized at idle 
rpm. of 35 to 40%. 

During a start, if the tailpipe tein- 
|x.'rature exceeds SI5C, a hot start has 
occurred, the engine is shut down and 
thai inspected prior to another starting 
attempt. If the tailpipe temperature 
exceeds 790C but does not reach 815C, 
the start is logged and after three starts 
in the 790C to S! 5C range the engine 
must be inspected. Experience has 
shown that very little trouble is encoiin- 
teted in this area with the J69 engine. 

Canopy on the TT-1 is manually op- 
erated for dosing and locking and there 
is a lever on the left side just in front 
of the pilot which is pulled and locked. 

'I'hc TT-l is not pressurized, since 
its nonnal living altitudes arc 1 5,000 
ft- and below. ■.Altitude" is approxi- 
mately 10,000 ft. fot the little trainer. 

All ntaneuvers in the Pinto can safelv 
be performed between 7,500 and 10,- 
000 ft. above the ground. In fact, it has 
l>ccn demonstrated that a one-turn spin 
can be performed starting at 1.500 ft- 


above the terrain with the airplane still 
above 1,200 ft. after complete recovery 
has been effected. 

Ill keeping with the mission uf the 
airplane, systems on the ’n'-l ate sim- 
pliiied as much as is possible in a turbo- 
jet-powered airplane. 

Hydraulic system is a constant pres- 
sure tv pc, with an engine pump supply- 
ing 1.500 psi. constant pressure to op- 
erate landing gear, flaps, speed brake. 
■A hand pump is incorporated for emer- 
gency operation of ftic landing gear 
doors as well as the wheels. Operating 
the landing gear emeigcncv release han- 
dle doses a valve in the system which 

only circuit which opens the doors and 
lowers and locks the gear in sequcncc- 
'Thc brake svstem also operates from 
the main hydraulic reservoir; liowevcr, 
the standpipe is lower than the hydrau- 
lic hand pump and engine driven pump 
standpipes, thereby ensuring a fluid 
su|splv fot tlie brake svstcin even if 
the main hydraulic svstem fluid is ex- 
hausted through broken lines in other 
parts of the circiiits. 

Ilvdraiilic svstem incorporates ,i reser- 
voir ill addition to tlie cmergeiicv hand 
iniinp, which is located on the lower 
teft vertical face of the left hand cock- 
pit console. 

Should the hydraulic system fail com- 
pletely. the laiilline gear can he gravily 
drop-locked by pulling the T-handle in 




METAMORPHOSIS 




See your R4D metamorphose into 

•|Sj||S|Li 

usable hardware. Our Inertial 


Guidance System contracts require 


that we add to our staff. If you have 


3 to 5 years of experience, you 


probably qualify for a position of 

1 

responsibility. Inquire today of Mr. 


C. T. Petrie, Manager, Research 4 


Engineering Staff, 


m UTTDN INDUSTRIES Elecironic Equipments Division 
Beverly Hills, California 
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TO ENGINEERS 



who desire to build a future 
in fast-growing Southern California 

Rohr Interviews 
in October 

in the cities shown below 


Professional opportunities in Southern California for engineers in these 
fields: Structures, Design, Welding, Bonded Structures, Liaison, Indus- 
trial. Men from Rohr will soon be conducting personal interviews in the 


following cities: 

Akron Chicago 

Baltimore Cincinnati 

Buffalo Dallas 


New York 
Philadelphia 
St. Louis 


Detailed resumes from qualitieJ applicants 
will be held in confidence and jtiven prompt 
attention in the arrangement of local 
interviews. Address J. L. Hobel, Industrial 
Kelatiuns Manager, A>X'.S, Rohr Aircraft 
Corporation. Chula Vista. California. 



Ilic fornatd lower center of the cockpit. 
:ilicad of the control stick and below 
the instniiiient panel. Yawing tlic ait- 
plane accoinplislies a gear-down-and 
lock |)osition check while pitcliiiif lock-, 
tlie nose gear. 

Electrical system also is simplified, 
and csscnti;il instruments for all-weather 
missions c-an be operated off the batters 
ill the production model airplanes. 
lIowcsCT. in case of electrical faihiic. Or 
after engine failure, normal procedure 
calls for pulling the generator and in- 
serter switelies and other circuit break- 
ers to relieve tlic electrical svstein dtaiii 
on the battery. 

•According to TF-1 project engineer 
James Eorteitli. several convenience 
items were changed in tlic 14 Nan 
models, from tlic c.'qjerimcntal protn- 
tvpe Model 51 Sown in Avi.vtion AA'm.k 
ualuation. 

One change which was made was in 
relocation of the aircraft emergency fuel 
svstcin switch from the top of the throt- 
tle vvlicrc it is located on the prototvpe 
airplane, to a switch in tlie central por- 
tion of the main instrument panel on 
the production models. TT-I uses tines 
intcgrallv connected bladder tipc fuel 
cells in each wing, plus a sump tank 
located ill the fuselage, below the level 
of the other tank.s. and just above the 
engine, providing for a grav itv feed svs- 
tcmi in case of engine pump faiUitc. 

Sequence has fuel nowing from the 
outboard tank into a smaller inboard 
tank, thence to another large inboanl 
and forward tank, from which fuel 
drain.s into the main supply line from 
both sides, then flows back and down 
from the wing to the sump tank. 

With the cmcrgaicv manual svstcni 
jirovided. the aitcraft can be switched 
from its normal ptiniarv fuel supply to 
the manual system which is essentially 
nothing but a gravity feed .s^'stem. How - 
ever, in fliglit, the aircraft cannot he 
svvitclied from the mamial system back 
lo the priinarv', once the changeover is 

The airplane carries a total of 124 
U. S. gal. of usable fuel while total 
fuel cap.icitv is 127 U. S. gal. This 
was changed somewhat in the ptoduc- 
tioii airplanes which carry less fuel, in 
view of the mission requirement. How- 
uci, the airplane can stav aloft at least 
1* lit. in a noniial primary ttaining 
flight, with the supply of fuel carried 
in the production models. 

An additional improvement expected 
vvlien the Continental J(i9-T-25 engine 
of 1,025 Ib. thrust is incorporated is a 
reduction in the acceleration time from 
idle to full power, the interval expected 
to drop from 12 to 14 sec. to less than 
9 sec. Tliis in addition to the greater 
thrust, would give the Tl'-l an ex- 
cellent margin of safety in go aroimd 
and such other maneuv ers as arc normal 
fo a primary training syllabus. 
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EMPLOYMENT OPPORTUNITIES 



ENVIRONMENTAL SYSTEMS 



2 , Ligheweighi heat exchangers. j 

3, Thermodynamic cycle analysis. ! 

4 , Air cycle, vapor cycle, evapo- I 

rative refrigeration systems. I 

Both applied cheoretical and ex- 
perimental analysis for design and 
development of CUfbqprops, jet 

poocnis . , . initial design through 
prototype. Performance computa- 
tions, defining configurations of 
product components and complete 
systems to meet specs and con- 
duaing system dynamic conctol 
analysis to insure proper stability 
and response characteristics. Ad- 
vanced computers available. 

CURRENT PROJECTS: 
environmental control systems for 
Convair B-58 Hustler, Lockheed 
F-104 Slarfigbier, Republic F-ION 
Thunderchief, Convair F-102 
Fighter. 

SnptTviior. 


MANAGER 

FLIGHT LABORATORY 

A leading airborne electronic equipment manufacturer 
Is looking for on experienced man to manage its Eost 
Coast flight laboratory. 

To quolify, you should have at leost three years of 
monogement background and extensive experience in at 
leost two of the following areas: 

Aircraft Operations 

Flight costing A/C Equipment 

Development and Testing of Electronic Equipment 

Experience ns o pilot is desirable but not essentiol. 

In this position, you will plon and direct the operotion of 
the flight loborotory, ond be responsible for oircraft opera- 
tions, mointenonce, modifleotion, ond flight test engi- 
neering. 



Oon'f forget the 

BOX NUMBER 

When oiuwerinq Iha elaiatliad advar- 
3«Dla In Ihia moqaaine don't lorqet 

cur only manna ol IdanUJyinq the 
ndvartiaamant you ora aaswerinq. 


Commissian Soles Rapresentatlvas — 
Aviation Chemical Tiald^ — tteprasenta- 


UNf IN FLORIDA 
AIR LINE RADIO TECHNICIAN 

RESINA AIRLINES 


GROWING MID-WEST 
INSTRUMENT COMPANY 
NEEDS 

MECHANICAL ENGINEER for design 
ond development of niiniofure in- 
strument type geor mechanisms 
ELECTRICAL ENGINEER for supervi- 
sion of production testing of oir- 
croft instruments 


AVIATION WEEK, September 21, 1959 



